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ORT OF BRISTOL AUTHORITY 


TION OF CHIEF ASSISTANT ENGINEER 







he Port of Bristol Authority 


invite APPLICATIONS for the POSITION 
CHIEF ASSISTANT ENGINEER. 

Applicants should be about forty years of age 
4 net over forty-five years of age. 

ny applicant must be a member of the 
stitution of Civil Engineers and should have 
| experience as a Civil Engineer in connection 
h Dock and Harbour Works. Experience of 
Maintenance of Dock Works is essential, as 
| ag of the carrying out of large new works let 
contract and q smaller works undertaken 
vartmentally. administrator is 
puired with Lnowiedse of the routine work of a 
xk Engineer’s office. 

he salary will be Grade 6 of the Bristol Cor- 
— 's seale, viz., between £800 and £1000 per 









During the period of the omeemesy the appoint- 
at would, in accordance with the resolution of 
Bristol City Council, be temporary and 
biect to one month’s notice on either 9" At 
end of the period of the meer. * if the 
jder of the post had performed his duties to the 
isfaction of the Port Authority, he would 
ive special consideration upon the invitation 
applicants for the permanent appointment as 
hie Assistant Engineer. e rmanent 
ppointment would then be held during the 
sure of the Port Authority and would be 
bject to the provisions of the Local Government 
uperannuation Act, 1937, in connection with 
hich the successful ‘candidate would be required 
pass a medical examination and the statutory 
otributions under the Act would be deducted 
m the salary. 
Applications, in writing, stating age, training, 
evious employment, Fy ng position, experience, 
, should be forwarded to the undersigned not 
ter than the Kis November, 1942, and 
ae by copies of three recent testi- 
i The —, should be endorsed 
Chief Assistant Enginee: 
Canvassing, either directly or indirectly, will 
isqualify an applicant. 
R. H. JONES, 


General Manager. 





































Docks Office, 
Queen Square, 


Bristol, 1 8883 





LOUGHBOROUGH COLLEGE 


Principal : Dr. H. . SCHOFIELD, M.B.E. 


pplications are Invited for 
- the POST of LECTURER in MECH- 
ANICAL or ELECTRICAL ENGINEERING. A 
‘ree (or equivalent) is essential. Salary 
«ording to the Burnham Technical Scale, plus 
at bonus. - Forms of apoitication, which should 
e returned on or before 31st ber, may be 
btained on application to the REGISTRAR, 
pighborough College, Loughborough, in. : 


No. I @. 314) 
THE ENGINEER, 16 - 10 - 42 


Electrical Engineers and the Post-War Period 
No. II @. 312) 


(C. L. FORTESCUE) THE ENGINEER, 16 - 10 - 42 


British and Chinese Co-operation (?. 322) 
THE ENGINEER, 16 - 10 - 42 


Railway Bearing Metals—No. I @. 32) 


(J. N. BRADLEY & H. O’NEILL) THE ENGINEER, 16 - 10 - 42 


Catapulting Aircraft (. 320) 
THE ENGINEER, 16 - 10 - 42 


Regional Organisation for Production (. 316) 
(N. V. KIPPING) THE ENGINEER, 16 - 10 - 42 


























BABCOCK VALVE VALUE 








INDEX TO ADVERTISEMENTS, PAGE 57 








NOTICE 


CORRESPONDENCE re Accounts and Remit- 
tances should be sent in future to: 


28, ESSEX STREET, STRAND, LONDON, W.C.2, 
and NOT to Bath. 


"This change has been caused by enemy action, 
and co-operation is earnestly asked for. 











BRADFORD EDUCATION 
COMMITTEE 


TECHNICAL COLLEGE, BRADFORD 







Applications are Invited for 
‘ANT 












good Ho 
and have had a good general training in 
Mechanical Engineering. 

Salary according to the Burnham Award, 
Which, ‘in the case of graduates, is up to £528 
Mer annum. Commencing salary according to 
qualifications and experience 
her particulars of the appointment and 

of application may be obtained from the 
Director of Education, Town Hall, Bradford, = 
completed f ps should, be returned to 
Principal of College not later than oth 


October, 142.” 
, THOS. BOYCE, 
8868 Director of Education. 
































SITUATIONS OPEN SITUATIONS OPEN 


COPIES oF TESTIMONIALS, Not ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX NUMBERS 
IN SITUATIONS OPEN SECTION. 
For the yy of . oe 
are prepared to 
are filled, upon ‘reeot of Pom go from the 





ANTED by _ Well-known Machine Tool 
ASSISTANT SECRETARY, pre- 








ferably Chartered Accountant, with commercial ys ba <g A ep ien 
‘Apply. giving fal full “particulars eee will be free of charge, and co-operation is 
rience, a veal required, ow i WARD and asked for. 
“ -» Dale y 29. 
Arming ae A 


ANTED by KETTERING CORPORATION, 
TWO PUMPING STATION ATTEND- 
ANTS. Wages 1s. 9d. per hour inclusive of 
present war bonuses, less 10s. per week in 
at of house and garden provided. To work 
Manager in charge of pew A driven 
centrifugal and reciprocat: ps, ~ ey 
and detritus auovatons- ~Applieations, Le age: 





of 











BOROUGH * “SuRVEvOH, Ket Kettering, before 
A 








KENT EDUCATION COMMITTEE 


MEDWAY TECHNICAL COLLEGE, 
SENIOR DEPARTMENTS, GILLINGHAM 


ull-time Lecturer in Engi- 
NEERING SUBJECTS REQUIRED to take 
up duties as soon as possible. Work includes 
Higher National Certificate and Final B.Sc. 
urses. Applicants must be graudates 
of a British University or hold equivalent 
qualifications and must have had industrial 
experience with a first-class enginee 
Ability to teach Aircraft Engineering or Indus- 
trial Administration would be an additional 
recommendation. Salary in accordance with 
—- Scale for Technical Teachers. 

Forms of ee should be obtained from 
the District ucation Officer, Fort Pitt House, 
Rochester, and should be completed and returned 
to the PRINCIPAL, Senior Departments, Medway 
Technical College, Gillingham, Kent, as soon as 
possible. 8867 


THE CORPORATION OF GLASGOW 
EDUCATION DEPARTMENT 
STOW COLLEGE, SCHOOL OF ENGINEERING 


Tre Instructors are Re- 

QUIRED for Day Classes for Training of 
Marine a for Board of Trade Certificates 
of Compete: 

Cand. fdates "beuld hold the Extra First Class 
Certificate of the Board of Trade or equivalent 
qualification and should be com nt to conduct 

laboratory work in testing of heat engines and 
strength of materials. They should have not less 
than 7 years’ sea experience, preferably on both 
steam and motor vessels. Teaching experience 
will be an —— 
attaching t to the appointments is on 
the scale off £400 to £500 by annual increments of 
a § subject meantime to a deduction of 10 per 


Forms of application may be obtained from 
the Director of Education, 129, Bath Street, 
Glasgow, C.2, to whom completed forms, accom- 
panied ee copies of not more than three testi- 
monials, s) = = be returned not later than 20th 


November, 1 
WILLIAM KERR, 
— — Town Clerk. 


oe 1942. 8884 


For continuation of Small Advertise- 
ments see page 2. 
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For Advertisement Rates see 
First Column Overleaf 





CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS-NOON WEDNESDAYS 














The Engineer 


Annual Subscription Rates 
(including postal charges) 


BRITISH ISLES 3 5 0 
CANADA £218 6 
ABROAD... £3 3 0 


(except Canada) 








THE ENGINEER Ocr. 16 lou) 
> 
SITUATIONS OPEN SITUATIONS WANTED SUB-CONTRACTING 
INGINEER REQUIRED for Permanent Post UEL EFFICIENCY ENGINEER OP f ANTE 
on work of first national importance ; age ENGAGEMENT. Wide experience. » ¥ D 
30 to 42. First-class general and technical | company, group of companies, or trade associa- NY OLD CHIMNEYs . 


education essential, with good executive experi- 
ence knowledge of modern manufacturing 
methods. Salary £1000 per annum, rising to 
£1800 per annum.—Full details, including tech- 
nical qualifications, positions held, and salaries 
earned, -* confidence, to Box 11, Strand House, 
London, W C.2. 8846 a 





ADVERTISEMENTS 
The Charges for Classified Strertiooments are 1/6 
al line up to one inch—minimum 6/-; 
occupying one inch or more at the rate : 18/- 
per inch, Box numbers, 1/- 
case of —— ts under ‘‘ Situations ated.” 
acco 


o’clock on Wednesday afternoon. 
Le eens hues and the Publish- 
of the Paper are to be addressed to 
H the isher ; all other letters are to be addressed 
to the Editor of THE ENGINEER, 


Postal Adi 
Oe. Rssex Street, Strand, London, W.C.2. 
Teleg. Address, 


" Ta oer rate eo6e Ci qo Piney ra tee" 


SITUATIONS OPEN 


IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


antes a & ORDERS 
0. 


ami ‘- ENGAGEMENT ORDER 


HIEF MAINTENANCE ENGINEER, to 

Control all Repairs, Mechanical and Elec- 

trical, and Maintenance and —— of — 
—Address, 8812, The Engineer Office. 8812 


XUEL OFFICER REQUIRED by _ the 
FEDERATION of BRITISH RUBBER and 
ALLIED MANUFACTURERS’ ASSOCIATION. 
Able to Assess Fuel Requirements, Advise on 
Fuel Economy, Collect and Assemble Data 
relating to all types of Fuel Consumption. Duties 
will include acting as Liaison r between 
the Federation and its Regional Fuel > eee 
Experience of rubber manufacturing 
would be helpful, but not ror veemaies Ty ‘Apple 
cants should state full qualifications, Ba 














previous experience, and salary uired.— 
Address, Finsbury House, Blomfield " Street, 
London, E.C.2. 4442 A 





NDIAN ORDNANCE SERVICES. 
The MINISTRY of LABOUR and NATIONAL 
SERVICE (Central Register Branch) invite 
APPLICATIONS for APPOINTMENT as WORKS 
MANAGERS and ASSISTANT WORKS MAN- 
AGERS in the Indian Ordnance Factories. 

Appointments will be for the duration of the 
war, with a minimum period of one year, subject 
to three months’ notice on either side. 

Salary : Works Manager, Rs. 850 a month, 
plus £30 a month overseas pay, rising by vs 
increments of Rs. 100 a month to Rs. 1250 
month, plus £30 a month (present ror in 
sterling £1125 per annum, rising by £90 
annum to nag per annum). Assistant Works 
Managers, Rs. 600 a month, plus £25 a month 





ANAGER for Rate-Fixing Dept. REQUIRED 
for large Engineering Factory in Midlands 
with 5000 employees, male and female, enga; 
on products of considerable complexity. 
Departments include machine, press, sheet 
metal, and wood-working shops, tool-room, detail 
assembly and conveyor-operated final erection 
ines 
a vacancy calls for a technically trained 
of broad an, with practical know- 
Tedge. of applied Time Study, and with some 
years’ executive background in a similar 


ca) 

Replies will be treated in confidence, and must 
state age, full details of training and experi- 
including positions held, and salary 


requirements. 
Address, 8847, The Engineer Office. 8847 A 





ANAGER REQUIRED for Drawing-office, 
ps preferably with Diesel Engine experience. 
—_ eapable of controlling medium-size 
drawing-office and have executive and adminis- 
tentive ve abilisy. The situation is one which to 
the right man may be considered a permanency. 
Please apply, giving full particulars of experience 





and salary required.—Address, 8858, The Engi- 
neer Office. 58 A 
ANAGER, Electrical Contracting Dept. 


Essential firm, London. Experience Design, 
Estimating, Control and Supervision of Outside 
Contracts, Factory Installations and Maintenance. 
—Address, 8857, The Engineer Office. 8857 A 





ANAGER.—Heating, Ventilating, Electrical 
Dept., essential firm, mdon. Industrial 
installations. eepetivnees designer. ble to 
secure own contracts.—Address, 8854, The Engi- 
neer Office. 8854 a 





ANAGER REQUIRED for Factory in N.W. 
London district, to Inaugurate Progress 
Control in Production of Smal Tools. p Ror 
must be practical with technical and supervisory 
abilities. Age 40 to 50. Salary up to 
Permanent post to suitable applicant. —Address, 
giving full particulars and experience, &c., 8872, 
The Engineer Office. 8872 A 


AMUEL OSBORN and CO., Limited, Clyde 
Steel Works, Sheffield, REQUIRE an 
experienced MAN to TAKE CHARGE of their 
STORES CONTROL and CENTRAL STORES 
LEDGER DEPARTMENT, now being reorganised. 
Applicants must have actual experience of 
Inventories, Reorganising of Job Numbers and 
Establishment of Stores and 





ivi 


tion.— ddress, P4448, The Engineer Office. 
P4448 B 





(yea MANAGER, Fully Experienced, 
commercial, sales, highes t technical qualifi- 
cations, complete knowl engineering steel 
works, foundry, ferrous and non-ferrous trades, 
pees | light alloys, production planning, and 
ooling, present sala four figures, Age 44, 
OPEN for RE-ENGAGEMENT. ns, P4380, 
The Engineer Office. P4380 B 





af the Man You Are Seeking is Not Amongst 
those Advertising in this Column, a Small 
Announcement in the ‘* Situations ‘omn 
Column, will Quickly and Economically Produce 
the Right Selection of Applicants, at the same 
time Eliminating Waste of Effort, Waste 4 
Time, and Waste of Opportunity. The cha 
hag Lines or neat 6s.; each Additional AY 
6d. Box Numbers, 1s. extra, which includes 
despatch of all replies. 





POST as MAIN- 
Wide experience, 
turbine, Diesel om ‘ines, 
heavy-duty pumps and steam-raising nt ; 

or would consider INVESTING in SMALL ENGL. 
NEERING CONCERN as Working Partner or 
similar capacity.—Address, 8879, The Engineer 
Office. 8870 B 


ECH. te gn (30), 
ANCE ENGINEER 
water-tube boilers, 





grtaliceeet, Qualified, Aged 25, RE- 
QUIRES POST in London area.—Address, 


P4444, The Engineer Office. P4444 B 
ie ARCHITECT and MARINE ENGI- 
NEER (45), M.I.N.A., A.M.I.M.E., A.F.R. 
Ae.S., 10 years’ executive, SEEKS CHANGE : 
able control research and development; 13 
years’ research, business training ; expert pro- 
pulsion and construction all types ships, wood 
or metal; internal combustion engines ; know- 
ledge aircraft. Salary £1300.—Address, P4441, 
The Engineer Office. P4441 B 








UALIFIED ENGINEER (82) SEEKS More 
Responsible POST. Engine overhaul and 
brake testing, machine op. plant r epgmanae 
&c.—Address, P4437, The Engineer O 
4437 B 





ECHNICAL REPRESENTATIVE, Engaged 

Service sales pneumatic engineer in West 

Country, South Wales, OFFERS PART SER- 

VICES priority proposition demanding executive 

consultations ; practical engineering knowledge. 

— car.—Address, P4439, "The ae 
e. 





PARTNERSHIPS 


IRST-CLASS TURNER and TOOL MAKER, 
whose excellent experience is more valuable 





We don’t want to be “ae bi 


must realise that second-hand A, tf 

becoming more scarce every day, and a 

a a bumping up. For your own gj} 
to your requirements well sp’, 


matters not two hoots to us w 
chimneys becomes .. .; if you « mynd 
to pay for it. Our advice is perfegn” 
interested and in your own interests. “w 





heed it and look to your needs Wily 
(STEEPLEJACKS), Ltd., 7. Gute 
W.1. (LAN 2914). No work can be 
before the end of November unless of the 
priority. Pag; ‘ 
IGHT PRESSINGS and STAMP 
WANTED in all metals ; 20008 0 


C.S., Ltd., Staffa Road, Leyton, 27 ye 


ACHINING WORK REQUI 

M small lots, suitable for Centre tat 
ers. by tt.) att), Slotters, Drills, Shaper, 5 
&e. ‘RINGERS, Lid., Wincobank,’ Sh 
8084 

RECISION TUBE and BAR BEN 
WANTED. Up to 24in. dees 
C.8., Ltd., Staffa Works, Statfa Road, Et 
8854 











OWER and HAND FORGING w 
WANTED. Up to 3in. square.—cg 
Staffa Road, Leyton, E.10. 8851 y 





ROFILING WORK WANTED for , 
acetylene Machines. Any size or “a 
to 6in. thick.—C.S., Ltd., Staffa bet 
Road, E.10. 





EAMER WORK WANTED. 
capacity. available for 
metal. 

PRESS WORK WANTED. Capacity ayaij 
from six fly rome. light stampings, tooliy 
done, if necessa: 

ddress, Paddo, The Engineer Office. P44y 


I nme 
quantities 



















POT WELDING WORK WANTED. 
40 kVA, welding two jin. thicknes 








C.8., Ltd., Staffa Road, Leyton, 
OFFERED 
JIRMS WITH ANY or ALL of the FO 
ING CAPACITIES AVAILABLE 


QUIRED for the manufacture of Small 
Medium Size Special-pu Machines -— 
ing, Planing, Shaping ing, Fitting ; 
Iron, Brass, and Steel’ Casting. Priority i 
long runs, and post-war prospects.—Addy 
8849, The Engineer Office, 8849 





IGS, FIXTURES, TOOLS DESIGNED. 
f red led 





lutely essential. Age 30-42. Salary £1000 
annum, rising to £1800 per annum.—Write ull 
particulars, including age, education, qualifica- 
tions and experience in chronological detail, with 
salaries earned, to Box 22, Strand House, 
London, W.C.2. 1a 





overseas pay, rising by annual i of 
Rs. 50 a month to Rs. 800, plus £25 a month 
(present equivalent in sterling £840 per annum, 
rising by £45 per annum to £1020 per annum). 

On the recommendation of the Interviewing 
Board a candidate may be granted an initial 
salary on any point within the above scales. 

Free passage both ways is provided. Bonus on 
termination of service. a forms may 
be obtained from the CENTRAL REGISTER, 
Ministry of Labour and National Service, 
Sardinia Street, London, W.C.2. The reference 
number of the post applied for must be quoted. 

The existing vacancies with the qualifications 

required for each post are detailed below. Con- 
sideuaion will be given to applications from 
candidates not possessing full qualifications if 
their experience renders them particularly suit- 
able for appointment. 

WORKS MANAGERS. 
AMMUNITIONS FACTORY. 

In charge of maintenance and services. 
rience of Handling Plant both Electrical’ s 4 
Mechanical, of nature suitable to Production of 
~~ Arms Ammunition. Reference number 
C. 523. 

METAL AND STEEL Factory (Two Vacancies). 

University degree or equivalent in Metallurgy. 
Should have several years’ experience in Control 
of Melting, Rolling, Working, and Heat Treat- 
ment of Steel and preferably experience in Basic 
and Acid Open-hearth Furnaces making Alloy 
Steels. Reference number F. 606. 


ASSISTANT WORKS MANAGER. 
CASE Factory. 
One Mechanical Engineer with experience of 
Plant Maintenance, including Electric Melting 


and Annealing Furnaces. Reference number 
C. 52 
Mera AND STEEL Factory. 

University degree or its uivalent and a 


thorough comes in either Mechanical Engi- 
neering or Metallurgy. Ex pextenee in Forging of 
Heavy Shell Sections and Treatment of such 


earl. SALES REP. REQUIRED® for 
London area by well-known Firm of Repe- 
tition Engineers. Young man, exempted military 
service, preferred. Salary plus commission. 
Address, with full details education, training, 
and salary required, 8885, The Engineer cae 

‘ 5 A 





‘ge? REPRESENTATIVES REQUIRED, 

London and North, by essential works com- 
pany specialising in Insulation for Heavy Elec- 
tric Engineering.—State salary and when avail- 
able.—Write 6701, c/o Browns, Tothill Street, 
8.W.1. 8860 A 





SITUATIONS WANTED 


SSISTANT to WORKS DIRECTOR SEEKS 
CHANGE. Trained engineer and designer 
(small mechanisms and tools). Present contro of 
a methods, bonus systems, &c., in small 
oy eat Some knowledge of chemistry. q 
a ea ata —Address, P4433, The 
ore P4433 B 


IHANGE WANTED by Sn. DRAUGHTSMAN 
(35), 15 years’ D.O., gen. eng., autom. 
plants, conveyors, aeagecns Bad m/e, assist wks. man. 
or tech. repres. type Lh san rred. W. or 8. Eng. 
Salary £500 min.—Address, P4443, The Engineer 
Office. P4443 B 











Aircraft 


INGINEER, with Many Years’ ” 


experience, SHORTLY AVAILABLE. 
peri in machined and pressed details, sub- 
assemblies and complete assemblies, inspection, 
production and iooterial control. Works or pro- 
duction managership considered where increased 
production counts and four-figure salary is offered. 
—Address, P4432, The Engineer a eh . 

B 


OMBUSTION ENGINEER, Widely Expe- 
rienced, DESIRES RESPONSIBLE, POST. — 








Forging. Reference number a 607. 8862 A Address, P4449, The Engineer Office 
N ANAGER WANTED, Must be Capable of INGINEER, 30 Years’ Experience, OPEN for 
i Taking Full Control Works making small ENGAGEMENT now ; 15 years’ executive, 


parts. Salary £750 per annum. Reply, with 


full details of 


American automobile plants, wide experience in 





Industrial Paints in London area of the 





Control. A knowledge of Meehanised Control ; 4 E ; t Detai Tracing Chuekip 
will De an advantage sa a Cg EY per AI TRAFFORD | and CHOLLS, Engin 
Apply, stating age, experience, and salary see Kon , rendon Avenue, Leamington Spa. ‘Phone! 
required, to the SECRETARY. 8865 a | P4488, The Engineer Office. 4438 c P4434 i 
HIPBUILDING ENGINEER REQUIRED for 
nationally important work. Highest tech- AGENCIES MISCELLANEOUS 
nical qualifications and good executive expe- 
rience in charge of Shipyard Production abso- | ~uB-AGENTS REQUIRED for the Sale of | [YOUND VOLUMES or COPIES of “ 


ENGINEER,”’ January to June, 1932, 











well-known elem Sea. 8880, The | January to June, 1937.—Address, 8873, 
Engineer 8880 D Engineer Office. 8873 f 
EDUCATIONAL PATENTS 





AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 


— DS OF PASS the 
AM.L pp. 5... A.M.I. 
EE AF RAGS. A.M.I, Chem & 
tions have bee gained 


ially in view of Air Bald and and Working 


cond ions, study at — with T.1LG.B. in 
order to achieve the rogress and results. 
ruse y for r’s Guide to 
Suecess taining the world’s choice 
of Engineering Courses—ov ba 200—covering all 
branches and recognised qualifications. Mention 
brane it of oe on that interests you. 
TL. Bs. guarantees training until successful. 


a TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN 
76, TEMPLE Ban House, Lonpon, E.C.4. 





HE PROPRIETORS of the PATENT } 

066, for ** improvements in or relat 
to Fittings for Reinforced Tu ”* are DES 
OUS of ENTERING into ARRANGEMENT 
way of LICENCE and otherwise on_reasop 
terms for the pu of EXPLOITING thes 
and ensuring its full development and p 
working in this country.—All communicatit 
should be addressed in the first instance 
Haseltine, Lake and Co.; 28, Southamp 
Buildings, Chancery Lane, 7 og W. + : 













For continuation of Small Adverts 
ments see page 58. 





Wertical Milling Mach ~ 
all geared, hardened and ind chro 
ond toler roller bearings, swivelling head, 30°x8" Table 
HENRY MILNES y tthe ty Machine Tool W 
Ingleby Street, BRADFORD 
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ualifications,—Address, P4447, 
P4447 A 


The Engineer O 


methods, roduction,  inspectiop.—Address, 
P4445, The eer Office, P4445 B 
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Employment Returns 


Ir was stated by the Ministry of Labour and 
National Service, on Friday last, October 9th, 
that the number of men and boys registered at 
Employment Exchanges in Great Britain as 
wholly unemployed at September 14th, 1942 
(exclusive of 23,227 men who had been classified 
py interviewing panels as unsuitable for ordinary 
industrial employment), was 63,703; those 

istered as on short time or otherwise tempo- 

rarily suspended from work on the understand- 
ing that they were shortly to return to their 
former employment numbered 1532 ; and those 
registered as unemployed casual workers (being 
persons who normally seek their livelihood by 
jobs of short duration) numbered 2597. As 
compared with August 17th, the numbers 
wholly unemployed showed a decrease of 7605, 
those temporarily suspended from work showed 
a decrease of 234, but unemployed casual 
workers showed an increase of 49. The corre- 
sponding figures for women and girls at 
September 14th, 1942, were 34,959 wholly 
unemployed (exclusive of those, numbering 
1084, who had been classified by interviewing 
panels as unsuitable for normal full-time 
employment), 1177 temporarily stopped and 
140 unemployed casual workers. Of the 34,959 
wholly unempléyed, 1080 had been classified 
as unable for good cause to transfer to another 
area. As compared with August 17th, the 
numbers wholly unemployed showed a decrease 
of 1267; those temporarily stopped showed a 
decrease of 679, but unemployed casual workers 
showed an increase of 19. A table showing the 
difference between August 17th, 1942, and 
September 14th, 1942, in the total number 
unemployed on the registers in the various 
administrative regions shows a lessening of 
unemployment in practically all the areas, the 
largest reductions being in the London South- 
Eastern and in the North-Western administra- 
tive regions. 


Land Drainage Schemes in the 
mes Area 


SPEAKING at a meeting of the Thames Con- 
servancy Board, which was held in London on 
Monday last, October 12th, Captain Jocelyn 
Bray, the Chairman of the Board, reported that 
the land drainage schemes which had been 
initiated sinee the war by the Board, as part of 
the national food production policy, were esti- 
mated to cost £92,000. Of the forty-nine 
schemes which had been adopted, thirty-four, 
Captain Bray said, had been to all intents and 
purposes completed, and the drainage work in 
these schemes would benefit over 28,000 acres 
of land. It was regretted that, owing to lack 
of labour, it had not been possible to proceed 
with the work as fast as the Board would have 
liked. On some sections Italian prisoners had 
been employed. The area thus drained had 
been of benefit to nine counties. With regard 
to the flow of the River Thames, during the 
month of September, Captain Bray stated that 
the daily average flow during the month was 
approximately 450,000,000 gallons, which com- 
pared with the standard daily average flow of 
528,000,000 gallons. The rainfall in the Thames 
catchment area for the month of September was 
1-37in., which compared with the standard 
average for the month of 1-95in. 


The British Engineers’ Association 


On Thursday, October 15th, at the Council 
meeting. which followed the thirtieth annual 
ordinary general meeting of the British Engi- 
neers’ Association, held at the Waldorf Hotel, 
London, Mr. Cecil Bentham, M. Inst. C.E., 
M.I. Mech. E., and M. Inst. T., was unanimously 
elected President of the Association for the 
ensuing year. As chairman and managing 
director of Henry Simon, Ltd., of Cheadle 
Heath, Manchester, Mr. Bentham has been 
Ttesponsible for a wide range of engineering 
work, which has included the construction of 
warehouses, factories, flour mills, granaries, 
ship discharging and mechanical handling 
plants, This work he has carried out, not only 
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in the principal ports of Great.Britain, but in 
many ports overseas. His contributions to the 
“Transactions ’’ of our scientific institutions 
include his papers delivered before the Institute 
of Transport on ‘ Transporting the Grain 
Harvests of the World,” ‘‘ Mechanical Separa- 
tion of Materials,” and ‘“ Transhipment 
Depéts,” and his paper read before the Institu- 
tion of Civil Engineers on “ Equipment for 
Handling Phosphate Rock at Nauru and Ocean 
Island.”’ In addition to his association with 
Henry Simon, Ltd., Mr. Bentham holds the 
position of chairman of Henry Simon (Engi- 
neering Works), Ltd., Turbine Gears, Ltd., and 
Tyresoles, Ltd., and is a director of Henry 
Simon (Australia), Ltd., Henry Simon, Ltd., 
South America, and W. 8. Barron. and Son, 
Ltd. Throughout his career he has taken the 
keenest interest in employment problems and 
relations between the employer and the workers. 
He is a member of the Management Board of 
the Engineering and Allied Employers’ National 
Federation, a Past-President of the Manchester 
and District Engineering Employers’ Associa- 
tion, and Vice-President of the Institute of 
Factory Managers. During the present war 
Mr. Bentham has served on a committee for 
distributing armament orders in the Manchester 
area to firms engaged in commercial work, and 
at the present time he is investigating the 
machinery equipment of shipyards and marine 
engine works for the Machine Tool Control and 
the Admiralty. Mr. Bentham has great con- 
fidence in the future of the British engineering 
industry, but considers it essential to the well- 
being of the industry that there should exist 
a close co-operation between the various 
engineering associations. 


The Late Sir Saxton Noble 


THE death took place, at Bath, on Monday, 
October 12th, of Sir Saxton Noble, Bart., of 
Kent House, Knightsbridge, who died at the 
age of seventy-nine, following a short illness of 
only three days. Saxton William Armstrong 
Noble was the second son of the late Sir Andrew 
Noble, Bart., K.C.B., F.R.S., who was the 
great authority on explosives. He received his 
education at Winchester, and on the death of 
his father in 1915 he was appointed to the board 
of Sir W. G. Armstrong, Whitworth and Co., 
Ltd., and was made one of the managing 
directors of the company. He was for some 
time a director of the Mond Nickel Company, 
and the Whitehead Torpedo Company. He 
succeeded to the title on the death of his elder 
brother in 1937. He was a member of the 
Institution of Civil Engineers. 


Restrictions on the Location of 
Industry 


Tuer Board of Trade announces that at this 
stage of the war it has become essential to 
ensure that buildings, man power and raw 
materials are used to the best possible advan- 
tage. Under the Location of Industry (Re- 
striction) Order, 58.R. & O., 1941, No. 1100, the 
use to which premises of 3000 square feet in 
area or over are put has been subject to control 
by licence. It now also becomes necessary to 
ensure that there is no waste of any of the 
nation’s resources in premises below this area, 
whether as regards man power, raw materials 
(including fuel), factory or storage space, or 
transport facilities. Under the Location of 
Industry (Restriction) Order, 1941, indus- 
trialists were under the obligation in the case of 
premises of 3000 square feet or over to obtain a 
licence from the Regional Offices of the Control 
of Factory and Storage Premises before changing 
the use to which a factory or warehouse is put 
or using any premises of that size for purposes 
of production or storage. By a new Order, 
Location of Industry (Restriction) Order; 
S.R. & O., 1942, No. 2072, which revokes the 
1941 Order, a licence must now be obtained 
whatever the size of the premises. Goods may 
be temporarily stored for twenty-eight days 
without a licence under the existing general 
licence which remains in force, and licences 





issued ‘under the earlier Order remain valid. 
Again, no application for a licence need be 
made in order to continue to carry on business 
in premises which were exempt under the earlier 
Order. The new Order came into force on 
Monday, October 12th, and copies can be 
obtained from H.M. Stationery Office or through 
any bookseller. Further information concerning 
the scope of the Order may be obtained from 
the Regional Offices of the Control of Factory 
and Storage Premises or from local Chambers of 
Commerce. 


Electrical “nee Essential Work 
er 


Ir is announced by the Ministry of Labour 
and National Service that the Minister has made 
an Essential Work Order for the electrical con- 
tracting industry. The new Order, which comes 
into force on Monday, October 19th, differs in 
some important respects from the other 
Essential Work Orders, with the object of main- 
taining the mobility and flexibility of the elec- 
trical contracting industry, on which subject 
strong representations have been made by both 
the employers and the electrical trade unions. 
At the same time, it has been recognised that 
all necessary labour must be found in order that 
important Government contracts may be 
fulfilled, and work done which is essential for 
the war effort. Under the new Order the 
Minister has power to give directions on the 
duration and situation of employment, which 
may mean that workpeople must go to or remain 
in specified employment. Until such a decision 
is given, however, there is no restriction under 
the Order either regarding the work on which, 
or the place where, an employer may use his 
labour. The new Order includes the general 
provisions common to the other Essential Work 
Orders, concerning the right of discharge from 
and permission to leave a scheduled under- 
taking, the treatment of cases of absenteeism, 
lateness or indiscipline, and also the procedure 
for appeals to the local Appeal Boards, and the 
guarantee, subject to certain conditions, of a 
minimum wage. 


Royal Academy Planning Committee 


On Tuesday, October 13th, a private view 
took place at Burlington House of the exhibition 
of plans of the members of the Royal Academy 
Planning Committee on the architectural 
development of London. The committee, 
which, we may recall, was formed in 1940, under 
the chairmanship of Sir Edwin Lutyens, with 
Sir Charles Bressey as vice-chairman, will 
shortly issue its interim report, and the exhibi- 
tion of drawings will remain open to the public 
until November 28th. The committee has 
worked on the basis of the Bressey-Lutyens 
report of 1938 and has amplified it in particular 
by making use of the additional opportunities 
offered for replanning by those areas which 
have been devastated by air raids. The main 
points of the committee’s plan may be sum- 
marised as follows :—It is proposed that a ring 
road should be built connecting all the main 
line stations, some of which are moved to new 
positions. A new circular electric railway, 
built underground, connects all the terminal 
stations. Within the circle of the ring road it is 
proposed that all railway lines should be 
electrically operated and built underground. 
The canals are treated as amenities as well as 
means for transport. Parks and open spaces 
are provided for the east ‘and south sides of 
London, on the same scale'as for the West End. 
The river frontages of the Thames are deve- 
loped with embankments and gardens stretching 
from Putney to the Tower Bridge.. Markets are 
moved to new positions on the ring road, while 
shopping centres and gathering places for 
pedestrians, free from road traffic, form part 
of the new scheme. Access to public buildings 
are planned to give the maximum dignity and 
convenience in the means of approach, St. 
Paul’s and Westminster Abbey being two 
particular cases. 
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A Commentary on Ahrons’ “The British 
Steam Locomotive, 1825-1925” 


By C. F. DENDY MARSHALL, M.A., M.I. Loco. E. 


HIS admirable book, founded on articles 
contributed to THE ENGINEER in 1925, has 
been a source of great pleasure to lovers of 
the locomotive. The copy belonging to one 
of my friends was almost in rags several 
years ago, and my own is showing signs of 
wear. I do not believe that any historical 
work, whatsoever the field, can have been 
more accurate in matters of fact, or more 
judicious in dealing with controversial 
questions. 
I hope that the following notes will be 
found of interest where problems are dis- 
cussed or questions raised; and of some 
historical value where slips in the original 
have been indicated or information has been 
supplemented. 
Page 3.—It may be well to place on record 
the fact that when “ Locomotion” per- 
formed at the centenary in 1925, she was not 
under her own steam, but was propelled by a 
cunningly concealed petrol motor. 
Wilson’s Four-cylinder Engine-—We now 
know what this remarkable engine was like. 
There were four vertical cylinders, two on 
each side, high up at the rear end, with the 
piston-rods yoked together in pairs, driving 
the rear wheels by means of return con- 
necting-rods. 

Page 10, Par. 2.—In some recently dis- 
covered letters of John B. Jervis, he calls 
this engine the “ Pride of Newcastle.” 

Stephenson’s Locomotives for France, 
1828-29.—It is true that Seguin (whose name 
should not have an accent) said in his book 
that the first application of a multitubular 
boiler was made on the Liverpool and Man- 
chester Railway. But whether he meant to 
go_as far as his words, taken as they stand, 
carry him, is extremely doubtful. 

The passage in question appears on page 8 
of “De l’Influence des Chemins de Fer,” 
published in 1839, and runs as follows :— 
“Ce fut en 1830, lorsque l’on mit en activité 
le chemin de fer de Manchester & Liverpool, 
que les nouvelles chaudiéres furent, pour la 
premiére fois, appliquées aux locomotives.” 
(This e is just preceded by one in 
which he lays claim to the invention of tubular 
boilers. ) 

For a number of reasons it is a very remark- 
able statement for him to have made. He 
had built a locomotive himself with a tubular 
boiler in 1829. In “Hommes et Choses du 
P.L.M.” (page 29) the first trial is said to 
have taken place on November 7th of that 
year. Probably a public trial was meant, 
because it has been established by a report of 
the St. Etienne-Lyon Railway that a large 
number of experiments had been made with 
it by October 29th.* 

This fact suggests that he may have 
intended to have referred to the introduction 
of tubular boilers in England and that the 
words ‘‘en Angleterre” were omitted by 
mistake. The date 1830 was probably 
another mistake, for 1829; he must surely 
have heard of the “‘ Rocket ” by the time he 
wrote his book. There is another possi- 
bility ; by “les nouvelles chaudiéres ”’ he 
may have meant the boilers of the 
Stephenson-Booth type, which had proved 
superior to his. Perhaps this is the more 
likely solution of the riddle. 

Monsieur Ferdinand Achard, in a paper 
read before the Newcomen Society in 1927, 





said that Seguin, in the endeavour to make 
his book concise, omitted many facts which 
he considered unimportant, ‘‘ with the result 
that the reader gets sometimes a slightly 
inaccurate impression,”’ giving as an instance 
(most likely with this very passage in his 
mind) the account of the invention of the 
tubular boiler, which ‘‘ is more or less altered 
by excessive abbreviation, as reference to the 
private papers of Marc Seguin shows.” 
Page 11, the “‘ Agenoria.”—The working 
life of this engine was more like fifty than 
thirty years. She came out early in June, 
1829. An article (unsigned) in The Loco- 
motive for October, 1925, gives a photograph 
of her in steam, taken some time in the 
’seventies, and states that she remained in 


a 
which was the first bogie engine built any. 
where. t 

Then there are possibilities connected with 
Wylam. It is still the opinion of some engi. 
neers that the eight-wheelers there haq 
pivoted bogies. Ahrons’ remarks on this 
subject have been abbreviated, and should 
be compared with what he wrote in Tap 
ENGINEER for January 23rd and August 2]s¢ 
1925. That the engines were not satisfactory 
as eight-wheelers is recorded in the following 
passage in Wood (first edition, page 145. 
second, page 142; third, page 293) : 

“Mr. Chapman, in his patent for the appli. 
cation of a chain, described a plan of placing 
the weight of the engine upon two frames, 
supported by six or eight wheels: and the 
Wylam engines, being heavier than the rails 
would bear, were placed upon eight wheels; 
but the complication attendant on so many 
wheels, and the unwieldy nature of such a 
length of framing, forming altogether 0 
many objections, as to render them almost 
useless, as a species of moving power.” 

The above typical example of Wood saying 

















service for upwards of fifty years. It also 
claims that she was the first locomotive to 
have steel springs, an improvement usually 
ascribed to Wood, and probably correctly. 
The “ Agenoria ”’ is no longer at the Science 
Museum, having been lent to the Railway 
Museum at York. 

The two Monkland and Kirkintilloch 
engines of 1831 are now known to have been 
designed by George Dodds, not Isaac. 
Page 12, the “ Rocket.”—A sketch in 
Rastrick’s “‘ Rainhill ’ note book shows that 
there was no water space at the back of the 
fire-box. The footnote on page 13, saying 
that the stroke “appears to have been 
reduced to 164in.,” is. a mistake. It is 
still 17in. 

Page 24, Bogie Locomotives——The ex- 
pression “ the first bogie engines built in this 
country ”’ calls for comment. First, the 
discovery of drawings of Chapman’s chain 
engine of 1812 seems to settle the question, 








* Newcomen “ Transactions,” Vol. VII, pages 107, 108, 





Fics. 1 AND 2—‘‘ BLOOMER "’ 





+ THe EnoIneEr, June 20th, 1941. 








LOCOMOTIVE 


a lot without telling us much is rather 
intriguing, in connection with the suggestion 
which has been put forward recently, that 
Chapman had a good deal more to do with 
the Wylam engines than we have been led to 
think. Wood only separates them by a colon! 

Page 20, Forrester’s Engines.—The “ Swift- 
sure”’ on the Liverpool and Manchester 
Railway was very likely at some time fitted 
with slide bars, but was originally built with 
a three-bar parallel motion, according to 
sketch made by Seguin in 1834.§ 

Page 41, Footnote.—The two engines on 
the London and Croydon Railway by G. and 
J. Rennie are given by Whishaw, named 
“ Croydon ’’ and ‘‘ Archimedes.”” The Board 
of Trade Report of 1841 also covers them, 
with its “8 engines with 6 wheels, none 
with 4.”’ 

Page 62, Bodmer’s Locomotives.—There 
were three, delivered to the Joint Committee 

} Tue Enoineer, September 4th, 1936. 

§ Centenary History of the L. & M.R., page 95. 














‘“. 


a ©} es 





os 2S OS aS SE elUDle 


~- OS 


Ss 





her 
jon 
hat 
‘ith 


on! 
ift- 
ster 
ted 
0 & 


on 
and 
ned 
ard 
em, 
one 


1ere 
ttee 





311 











gor. 16, 1942 THE ENGINEER 
—<=<=————— = 
S  — 
managing the Croydon, S.E. and Brighton|tions. The letterpress accompanying them | are sloping, as in Fig. 2, but turned round 
engines. On its dissolution in 1846, one confuses them with the “‘ 300” class; describ-|to the centre of the engine; a legacy be- 
ing them as having double frames. The] queathed to the “ Precedents ’’ (see Ahrons, 


went to the S.E.R. and one to the Brighton 
Company: while the third disappeared. || 

Pages 96, 67, Speeds.—A still further 

analysis of Whishaw’s records brings out a 

point which Ahrons did not mention and 

to have missed. Whishaw says, on 

447, that he used a * velo-centimeter,” 


made specially for the purpose. It is evident 


that this instrument read, not to seconds, but | A longitudina 

deeper “ bite ”’ 
to clear the cranks than i 
It does seem a pity t 
been so distorted, by 
ht of the centre of 
les were horizontal, 
rs being inclined down towards 
They had Gooch’ 
awings 0 


to hundredths of a minute. The suspicious 
figure of 68:18, which he gives for four 
trains (one registering this precise speed in 
two places !), is 100 yards in five hundredths, 
and his next lower speed, 56-8, corresponds to 
six hundredths. The absurdity of the records 
jg shown in his graph called ‘* Expt. 16, 
gJ.R.,” on Plate 15. The spaces between 


the vertical broken lines represent 100 yards, 
and he shows the train as accelerating from 
34 to 68 miles an hour in that distance ! 
Outside Cylinder Crampton Locomotives.— 
** boon 





One cannot help remarking what a 
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following details 
ings, namely, driving whee! 
cylinders, 15in. by 22in. ; 

in the boiler. 
Fig. 1 shows sections thr 
wheels, and through the 

through the chimn 


in Fig. 3. 
boilers should have 
timidity about the heig 
gravity. The valve spind 
the cylinde 
the front. 
There are also separate dr 
cylinders to a scale of 1}in. to the foot, which 
show that they were 
centres only 17in. apart. 
According to Ahrons, the 
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FiG. 3—MCCONNELL’S COAL 


and a blessing ” the Walschaerts valve gear 
would have been to Crampton. 

Page 81, Line 3.—For 38 read 37. 

Page 89, Passenger Tank Engines with 
Single Driving Wheels.—It might have been 
mentioned that Beattie built nineteen of this 
type on the L. and S.W.R. between 1852 and 
1858, which were the forerunners of the well- 
known coupled class shown in Fig. 193 on 

ge 162. 

Page 93, the “ Royal George.” —The com- 
pensating levers mentioned by the Prussian 
engineers did not remain on the engine, as all 
the known illustrations, Ahrons’ Fig. 5 
included, show a spring common to the 
leading and middle wheels. 

Page 94, McConnell’s Single Engines.— 
These are of great interest and Ahrons did 
well in devoting @ considerable amount of 
space to them. I think the ‘‘ Bloomers ” 
were the finest engines in the country at the 
time they were built, but that they would 

have been better still with boilers of normal 
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had l6in. cylinders, 
accepted figure, and 
number of tubes. 


rhich is 
unlikely—feature 
frames only. Still, 
adopted in its entiret, 


and Coal-burning 

European Railways, 
(New York, 1858). 
the cylinders were lft. 10}in. 
makes a remark which 


apart, and Ahrons 
“To obtain crank webs 


dome ; 


ey, and the safety valve. 
1 section indicates that even & 
was taken out of the boiler 
n the engine shown 
hat the 














° 


ono 0 
oo 







oow 


oo 


BURNING BOILER 


given agree with the draw- | pag’ 
ls, 7ft. diameter ; 
and 403 (!) tubes 


ough the driving 
ig. 2 


Fig. 


s link motion. 
f the 


15in. diameter, with 


‘“* Bloomers ” 


which is the usually 
less than half the above 
There is yet another 
this engine : the footplate 
curve at the centre of the 
a unique—and very 
on an engine with inside 
if this design was not 
y, it probably repre- 
arrangement pretty closely. 
There is a beautiful photograph of the 
in the original state among 
to Tomlinson’s Presidential 
Institution of Mechanical 
Engineers in May, 1890. 
Turning to the engine 5 
Fig. 3 here is section throug 
It is from a rare book, “ The Permanent Way 
Locomotive Boilers of 
” by Colburn and Holley 


hown in Fig. 106, 
h the fire-box. 


e 192; this time he says, “centres of 


cylinders 2ft., @ dimension which enabled 
long bearings to be given to the crank axle ”’). 
But in this case McConnell kept the valve 
spindles horizontal and dropped the cylinders, 
as before. 
middle of the axle and used Stephenson link 
motion. The reason for the narrow inside 
bearings was that the driving wheels, instead 
of being formed in the usual manner, as in 
Fig. 1, were symmetrical about a central 
plane, the 
inwardly as well as outwardly: This arrange- 
ment does not seem to have been forced on 
him, as the width over the outside bearings 
is only 7ft. 6in. 


He put the excentrics in the 


bosses, Qin. long, projecting 


The steam passed through a steam dryer 


in the smoke-box, a flat chamber standing 


vertically between the blast pipe and tube 
plate, 6in. in front of the latter, with tubes 
4in. long through it opposite the ends of the 
main tubes. These boilers must have been 
very expensive to make. 

The draughtsman of Fig. 106 has taken 
liberties with the inscription on the number 
plate, which reads “ L. and N.W. Railway, 
McConnell’s Patent, Wolverton,” conveying 
the impression that the engine had been 
built there. In “ The Locomotive and its 
Development ” (fifth edition, page 232), 
Stretton gives an illustration of this engine, 
evidently taken from & photograph, and 
quotes the inscription as “ L. and N.W. 
Railway, Wolverton, 300, McConnell’s 
Patent, Manufactured by W. Fairbairn and 
Sons, Manchester, Nov., 1852.” The letters 
of the inscription in the illustration, though 
not legible, agree spatially with the above. 
With regard to pressure, the authors, or 
one of them, of the American book men- 
tioned previously, described a trip on 
“No. 43,” one of the 7ft. Gin. engines, in 
December, 1857, when the steam blew off at 
115 Ib. per square inch, which shows that the 
pressure was reduced before the engines came 
under the control of Crewe in 1862, and dis- 
poses of the idea that jealousy had anything 
to do with it. The occasion was @ run from 
London to Bletchley, with a train of seven- 
teen, carriages, “ weighing, say, 102 tons.” 
The engine steamed very badly, the pressure 
being well below 115 lb. in all but three out 
of about thirty readings, onée falling as low 
as 68lb. It is mentioned that at one point 
steam was turned into the tender. 

Page 106, Bristol and Exeter Engines.— 
Fig. 126 shows how these engines, too, were 
cramped by the centre of gravity fetish, 
with their inside bearings only 5in. long on 
the broad gauge! Side play to the bogies 
was not essential, as there were no flanges on 
the driving wheels ; otherwise, it would have 
been. Owing to the absence of these flanges 
the engines were equivalent, so far as guiding 
is concerned, to @ vehicle carried on two 
bogies, and I do not think that symmetry 
would have tended to make the running 
unsteady. The wheel arrangement was very 
unjustly blamed after the accident near 
Bourton in 1876. ; 
Page 119.—Here is one of Ahrons’ rare 
slips. The bogies on Cowan’s Great North 
of Scotland engines had side play. He 


design. The reduction of pressure was & 

great pity. of sufficient thickness, the inside _bear- C 2 

I have made an extensive search for detail| ings... were only 4}in. long.” Many | mentions this at the end of column | on page 

drawings of a * Bloomer,” and have found | instances could be cited of engines with | 162. é d 

some beautiful ones in Johnson’s ‘ Imperial cylinder centres about aft. apart, and| Page 126, Hight Lines from Foot.— Angle- 

Cyclopedia of Machinery,” published some gin. or Qin. bearings. But there is an| box ” is a misprint for ‘‘ axle-box.” 

time in the early fifties. I am inclined to|explanation. There are very fine draw-| Page 129.—The fact of the 8ft. broad- 

think they represent a preliminary design | ings of “No. 300” in The Practical | gauge engines being unable to exceed 
Vol. V (1852-53), Plate 78 m.p.h. down the Wootton Bassett bank of 


which was never carried out, as they differ in 


112; 





several respects from the accepted descrip- 
| History of S.R., pages 62, 337, 429. 


show exactly w 


Mechanic's Journal, 
and Vol. VI, P 


hat it was like. 


lates 138 to 140, which 
The valves 


1 in 100—if it is a fact—ealls for an explana- 





tion. One would have thought they would 
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have been very free-running engines. Could 
it have been anything to do with the five 
bearings on the driving axle ? 

Page 140.—In saying that the Hackworth 
engines for Nova Scotia were the first in 
Canada, Ahrons overlooked the “ Dor- 
chester,” sent out in 1836 by R. Stephenson 
and Co. to the St. Johns and Laprairie 
Railway. 

Page 156.—For many years Sir John 
Fowler enjoyed a quite undeserved reputa- 
tion for having designed the Metropolitan 
engines, the credit for which was due to the 
builders. The way in which other companies 
were attracted and placed orders for them 
carries one’s mind back to 1836, when a 
Norris engine startled the world by hauling 
the not very excessive load of about 84 tons 
up a bank of | in 14, a feat of adhesion more 
than anything else, which led to a number of 
European orders. The curious thing about 
it is that the Metropolitan engines were a 
distinct throw-back to the Norris, being a 
coupled form of it, as will be seen by com- 
paring Figs. 199 and 42a. Was there some- 
thing in the objectionable features of steeply 
inclined cylinders and short bogie which took 
people’s fancy ? 

Bogies and Radial Azle-boxee.—A question 
of some interest, the answer to which I have 
been unable to discover, is the relationship 
of William Adams, of the N.L.R. and the 
L. and S.W.R.., to the older engineer, William 
Bridges Adams. 

Page 185, Stirling’s G.N .R. Singles.—I have 
always thought that the effect of the position 
of the bogie pivot of introducing the weight 
to the rails gradually was of very little value, 
although Stirling himself made a point of it, 
on account of the inertia of the rails. At 
45 m.p.h. the interval between the passage of 
the bogie wheels over a given point would 
only be one-tenth of a second. The real 
value lay in the fact that it reduced the 
traverse of the second pair of wheels, which, 
when the leading wheels are deflected by a 
curve, move in the wrong direction if there is 
no side play to the pivot. 

In the second line of the right column, 
under Fig. 241, the word “ vertical ” should 
be “ bo gie.”” 

Page 214.—Comparing the arrangement of 
the sand boxes in Figs. 276 and 277, it is 
strange that a century had to elapse before 
locomotive designers could be induced to 
give any thought to the aerodynamical side 
of the subject, although from time to time 
writers called attention to it. 

Page 233.—It is mentioned that a Midland 
train was fitted with the Westinghouse 
brake in 1878, and there is a similar reference, 
relating to 1885, on page 287. One always 
associates the vacuum brake with this 
railway. Neither Williams’s nor Stretton’s 
histories throw any light on the subject, but 
in ‘‘ Our Iron Roads,” by the former, it is 
stated that very exhaustive trials were made 
on that line, with the result that in 1878 they 
decided to adopt a form of the vacuum brake 
patented by T. G. Clayton, the carriage and 
wagon superintendent. Mr. Royde-Smith 
has kindly supplied me with some extracts 
from directors’ minutes on the subject, from 
which it appears that in 1873 two trains 
were fitted with the Westinghouse brake. 
At the end of 1876 two were fitted with 


Smith’s vacuum ; in 1877 two more as last | p 


and two with Sanders’. In 1879 it was decided 
to adopt “the Automatic Brake ”’ (evidently 
meaning Clayton’s) and to “do away with ” 
Smith’s. The next year they resolved to 
fit ‘continuous automatic brakes” on all 
- vehicles running on passenger trains, also to 
fit steam brakes on the engines. In 1882 
vehicles running in connection with the 
G. and 8.W. or N.B. companies were to have 


the Westinghouse in addition. It was on a 
“ dual-fitted ’’ engine (with the coupling-rods 
removed) that the experiment with the 
* sand-blast ” was carried out in 1885. 

Webb Compounds.—The question of phase 
relationship between the high-pressure and 
low-pressure engines has cropped up again 
recently in connection with Beyer-Garratt 
engines. I think it must be entirely hap- 
hazard, because it is unlikely that any 
sympathy there may be, something like that 
between the pendulums of two clocks close 
together, would be strong enough to control 
slipping, which it would have to do if a 
definite relationship was established. Why 
these engines were not more free-running is 
a mystery. Could it be anything to do with 
receiver pressure ? 

Worsdell Compounds.—I have always 
thought that the engine shown in Fig. 316, 
considered from the point of beauty, is the 
finest design ever produced in any country, 
especially in the original style of painting. 
They are certainly the best there had ever 
been, or were for years afterwards, from an 
aerodynamical point of view, though it is 
doubtful if that consideration entered the 
head of their designer. Both for this reason 
and for reducing radiation losses, they 
should have had a _ curved plate on 
hinges to protect the cylinder and valve 
chest heads. As a matter of strict 


accuracy, there were two without bogies 

Page 265, Single versus Coupled Engines 
Rous-Marten’s “curious” experience with 
the G.E.R. engines, namely, that tho singles 
were faster uphill, and the coupled down 
was probably a matter of driving ; it must 
not be inferred that the singles could not 
have gone as fast downhill; it may haye 
been unnecessary to do so in order to keep 
time. 

Page 272, Bogies.—It is strange that g 
few bogies have been designed as they should 
be, namely, with compression of tho same 
spring or springs whichever way they 
traverse, as was the case with Sinellie’s 
G. and S8.W.R. engines (Fig. 341) and some 
on the L.B. and §.C.R. Otherwise, after g 
time, the pressure becomes unequal, and they 
tend to run to the side of the centre line of 
the engine. This tendency was brought to 
light by some tests made by L. B. Billinton 
on the Brighton Railway, and is casily 
understandable. ‘ 

Page 286, Speed Records.—As readers will 
know, doubt has lately been thrown on the 
record of 102 m.p.h. by the G.W.R. coupled 
engine ‘‘ City of Truro.” 

To the more modern part of this wonderful 
book I have no comments or corrections to 
offer, except to say that on page 317 the 
description of the “ Mallet ’’ compounds is 





somewhat confused. 








Ts second scheme is unique, for nowhere 
else in the world is tidal power used or pro- 
posed to be used on so large a scale. About 
2200 million kWh per annum would be 
rendered available, but the supply would be 
for only about 7 out of each 12} hours, and 
the output of a spring tide would be about 
three times that of a neap tide. Also, of 
course, there is no choice as to the time of 
day when this power shall be available. The 
reporting committee considered this proposal 
from an economic point of view, and showed 
that a secondary storage station would be 
essential on account of the costs of the peak 
load coal stations which would otherwise 
have to be available at critical times between 
tides. The effective output would then be 
reduced to about 1600 million kWh. If, 
after the war, the conservation of coal 
becomes of greater national importance than 
internal economics the situation may be 
quite different and possibly the secondary 
storage station would not form a part of the 
scheme. Through the good offices of one of 
our Past-Presidents, the Chief Engineer of 
the Central Electricity Board, I have been 
able to compare the probable output of the 
barrage station itself with the total demand 
for power from the stations under the control 
of the Board over typical twenty-four- 
hourly periods during the year immediately 
ing the war. The barrage station 
output could be absorbed by the grid system 
except when a high spring tide occurs in the 
early hours of a summer Sunday morning. 
By slightly altering the way of using the 
tidal energy so that the output during the 
middle three hours could be reduced, with a 
corresponding increase of output during the 
* Exce from the Presidential Address to the 
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remainder of the cycle, the whole of the 
energy of a spring tide occurring at this 
inconvenient epoch might be absorbed. Even 
if this were not possible or if difficulties of 
regulation made it impracticable to absorb 
more than, say, one-half of the energy of the 
few such inconvenient tides as occur during 
the year, the wastage of energy would prob- 
ably be far less than that resulting from the 
use of the secondary storage station. An 
output from the barrage station of at least 
2000 million kWh should therefore be 
obtainable with a saving of about 14 million 
tons of coal per annum, which represents 
the output of about 4000 miners working 
underground. The Bristol Channel is not 
the only estuary in the world where tidal 
power might possibly be used, and an added 
reason for proceeding with this scheme is 
that it would give us valuable experience 
and would enhance our prestige abroad if 
it proved successful. 

At the appropriate time the Central Elec- 
tricity Board will, no doubt, be able to pro- 
nounce authoritatively on this scheme. It 
would involve new problems of control and 
protection, and possibly of automatic opera- 
tion. Nothing but good can result if those 
members of the Institution who are expert 
in these matters will bring their minds to 
bear on these problems and the best ways of 
solving them. 

The secondary storage station might 
possibly be justified as a peak-load station, 
irrespective of the barrage scheme. Many 
peak-load coal stations are necessarily of low 
efficiency owing to the standby losses. The 
efficiency of the storage station also is not 
very high, and it is a matter for computation 
by those having before them the detailed 
information to determine whether it would 
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— 
jad to any appreciable saving of coal. It 
gems that, judged solely on economic 
ds, its construction -could not be 
justified 
Provisional orders were promoted recently 
for two hydro-electric schemes in the High- 
jands—the Caledonian power and the Gram- 
pian (C len Affric) schemes—but Parliament 
was unable to approve of either of them. The 
opposition to the Bills arose from the fear 
that local and other interests would be 
adversely affected and that the dams and 
power stations would impair the amenities of 
the glens. On the first of these objections, 
only those having an intimate knowledge of 
the circumstances can express any opinions. 
But the second no one can accept who has 
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Output of Severn Barrage Station for a High Spring Tide, 
Demand for Power on Stations Controlled by the Central Electricity Board 


seen hydro-electric installations in Switzer- 
land, Sweden, or elsewhere. The combined 
output of these two stations is apparently of 
the order of 500-600 million kWh per annum, 
and is equivalent to a consumption of about 
400,000 tons of coal per annum ; that is, to 
the output of about 1000 miners working 
underground, Considering the conditions of 
working underground and the disfigurement 
of the country caused by a coal mine of this 
output, it is impossible to avoid the conclu- 
sion that those advancing the arguments with 
regard to hydro-electric installations impair- 
ing the amenities of the glens are persons 
sadly lacking in sense of proportion. There 
can be surely no valid reason for these schemes 
not being brought forward again after the 
war in a form acceptable to everyone con- 
cerned. 
* * * * 


The amount of coal used for domestic 
heating in Great Britain is estimated to be 
about. 40 million tons per annum. Much of 
this is used very wastefully, and it is possible 
that an improvement in the efficiency of 
domestic heating apparatus might play a 
greater part in the conservation of coal than 
the development of the rather scanty sources 
of water power that are available. It would 
probably be impracticable to attempt to 
improve the efficiency of the old houses on an 
extensive scale, but in the new houses, flats, 
and other large buildings that we are expect- 
ing to build in the decades following the war, 
economy of fuel may well be an all-important 
consideration. 

The use of electric power for space heating 
and for the supply of domestic hot water has 
had some justification in the past on account 
of its convenience and ease of control. If 
in the future the criterion becomes primarily 
that of coal consumption, a new situation 
may, however, arise. 

The open coal fire is generally thought to 
have an efficiency of from 20 to 30 per cent., 
but closed stoves burning coke, anthracite, 


or ordinary coal may, if well managed, deliver 
up to 60 per cent. of the energy of the fuel to 
the rooms in which they are installed. Central 
heating systems—even for quite small houses 
—will deliver up to 60 per cent. of the energy 
of the fuel to the house itself, and in large 
buildings over 70 per cent. of the energy of 
the fuel may reach the water of the circulat- 
ing system. If, further, thermal storage is 
used, so that the boilers are running under 
substantially constant load for the whole 
twenty-four hours, this figure may be 
increased to nearly 80 per cent. Much of 
this energy may be dissipated in corridors 
and in rooms not in use, and the effective 
efficiency may be much below these figures. 












This is true, however of all water-circulating 
systems, and, in 
general, the heating of 
corridors and the par- 
tial heating of rooms 
not in use is a desirable 
feature. The efficiency 
of direct or indirect 
electric heating—ex- 
pressed in terms of 
the energy of the coal 
burnt —can scarcely 
exceed 25 per cent. 
under ordinary condi- 
tions of generation. It 
seems, therefore, that 
if the saving of coal is, 
in fact, an over-riding 
9 consideration, electri- 
cal engineers will have 
to resign themselves 
to the almost com- 
plete elimination of 
electrical space heating and the greater part of 
domestic water heating by electrical methods 
—unless use can be made of the energy in the 
condensate from our power stations. 

The possibility of using the energy of the 
condensate has been frequently examined, 
and when planned in combination with 
intensive horticulture on a large scale and 
industries requiring considerable quantities 
of process steam, the prospects are favourable. 
The most practicable schemes become large- 
seale central heating systems for whole 
districts, with electrical energy as a by- 
product, rather than electrical power stations. 
Process steam for industry, space heating 
and hot water for domestic use are provided 
from the central system and electrical heat- 
ing is used as a supplementary source in very 
cold weather and for the short-period heating 
of rooms only required occasionally. It is 
claimed that in an average industrial district 
this system would lead to a saving of the 
order of 1 ton of coal per person per annum, 
and, in addition to the economy of fuel, there 
is also the possibility of ‘‘ washing ”’ the flue 
gases at the station and so reducing the 
pollution of the atmosphere—a matter to 
which great importance may be attached in 
the post-war years. 

The fuel consumption for domestic cooking 
may also require investigation. Electric and 
gas cookers, as used, seem to consume 
approximately equal amounts, and both 
require less than any but the most modern 
multiple-purpose solid fuel stoves. They 
may even consume less than these when 
account is taken of the consumption over 
the whole year. The electric cooker has 
advantages and, if district heating can also 
be adopted, the ideal of the complete aboli- 
tion of coal and ashes from domestic premises 
may be realised. 

For other domestic services and for the 
production of mechanical power on the small 
domestic scale there is substantially no alter- 
native to electricity, and there is every reason 
to hope that its use will increase. Lighting, 
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refrigeration, washing machines, electrical 
control of space heating, and electrical means 
of rubbish disposal may all be expected as 
standard equipment in even small houses 
when post-war reconstruction gets into its 
stride. Points conveniently arranged for 
sweepers, sewing machines, clocks, irons, 
cooking aids, hair dryers, shavers, bed 
warmers, and for the equipment of the home 
workshop may well come to be regarded as 
normal for up-to-date houses, and everywhere 
a central position for a wireless receiver with 
wiring for an extension speaker to all the 
more important rooms may be considered 
essential. These may, I think, be looked 
upon not merely as labour-saving devices, 
but rather as the means of increasing the 
facilities of the house, the comfort it can 
offer, and the satisfaction that can be 
obtained from it. 

If therefore the electrical engineer has to 
forego some space’ and domestic water heat- 
ing, there will be no lack of other outlets for 
his ingenuity. The housewives of the future 
will expect houses properly designed for 
reliable and efficient electrical equipment. 
Electrical engineers must be ready to specify 
their requirements in a way understandable 
by architects and be prepared to insist on 
efficient equipment and a lay-out satisfactory 
both from the electrical point of view and 
from the point of view of the user. It is to 
be hoped that the planning organisation set 
up by the Directorate of Post-War Building 
of the Ministry of Works and Planning will 
go far to achieve this end. 


- * * * * 


A very difficult problem that will certainly 
arise during the immediate post-war period 
is that of dealing fairly as between those who, 
on the one hand, have been in the armed - 
Forces and those who, on the other hand, 
have remained in industry. Both will have 
made their contributions to the war effort 
in different ways. It would be grossly 
unfair either to offer no opportunity to those 
in the armed Forces to enter industry until 
all those now in industry had been provided 
for, or to discharge large numbers now in 
industry in order to accept all those now in 
the Forces who might wish for immediate 
demobilisation. This problem will be a par- 
ticularly pressing one amongst engineers, and 
is a y a source of uneasiness both in the 
Forces and in industry ; so much so, in fact, 
that it might well be a real contribution to 
our war effort for some plan to be drawn up 
and made generally known even now. Tenta- 
tively, I would suggest the possibility of all 
the younger men in industry (with a few 
exceptions on account of serious physical 
defects) being gradually drafted—after the 
war—into the different branches of the 
Forces for a period of two or three years of 
military duty, their places being taken by 
men of suitable qualifications now in the 
Forces. By the time the young men from 
industry have completed these military 
duties, industry should be in a position 
gradually to reabsorb them without serious 
disturbance, and so all would have a fair 
chance. There are obvious difficulties in 
carrying out this exchange, but a plan of this 
kind would go some way towards the solution 
of the problem. This plan, or any better one 
that can be devised, would, if generally 
accepted, make a real contribution to the 
mental and physical recovery of those drafted 
from industry, and could, if announced at 
an early date, go far to allay the disquiet 
now existing. 

* * * * 
These speculations on the problems which 


may confront engineers after the war have 
one assumption common to them all, namely, 
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that it will be possible to exercise a conscious 
control over the operation of economic forces 
within the country. Is such a thing possible ? 
Economists seem to speak uncertainly on 
this point. Some are wholehearted supporters 


of “‘ planning.” And yet, writing as recently 


as last April, Professor Gustav Cassel, the 
well-known Swedish economist, says: “‘ The 
idea that a well-organised ‘ planned economy’ 
—perhaps eventually merging in a State 
dictatorship, excluding all private enter- 


prises—would entail a higher degree of 
efficiency is quite groundless ; it is not only 


at variance with all historical experience, 


but also conflicts with the simplest insight 


into human psychology.” He states particu- 
larly that this expression of opinion refers 
“mainly to the internal economy of indi- 
vidual countries.” 

The position is very perplexing. On the 
one hand, the policy of allowing economic 
forces to have unfettered sway is virtually a 
policy of “every man for himself and the 
devil take the hindmost.’”” On the other 
hand, conscious control of economic forces 
becomes a policy “eventually merging in a 
State dictatorship.”” Is there no middle road 
between these extremes? It is widely held 
that economic forces should not be allowed 





to operate without control. 


master of his own fate.’’ Commercial law 


any kind ? 





in the light of their own experience. 








Bridge on Chesapeake and Delaware Canal 


No. I 


HE Chesapeake .and Delaware Canal, 
opened to traffic in 1829, operated con- 
tinuously for 111 years, and was then 
. obstructed by the collapse of the vertical 
lift bridge at the St. Georges, Del., crossing, 
which was wrecked by the 6000-ton freighter 
“ Waukegan ” on January 10th, 1939. The 
steamer, in light trim, was running westward 
against a strong tide, lost steerageway, and 
swung sharply to starboard, breaking through 
the fender system and smashing into the 
north approach, causing the collapse of the 
north tower and the dropping of the lift span 
which had been raised to its full height of 
150ft. When the span fell across the channel- 
way it damaged the south tower. The bridge 


a bottom width of 36ft. and a surface width 
of 66ft. at full pond level. The canal was 
navigable for craft drawing 9ft. In 1850 
the operating company enlarged the locks, 
giving them a width of 24ft. and the usable 
length of 220ft., but the canal prism remained 
as of old, with a general depth of 10ft. The 
waterway prospered and traffic increased 
steadily, because the canal afforded a shel- 
tered and short route between Philadelphia 
and Baltimore, obviating the far longer run 
down to the capes of the Chesapeake and 
half of the trip in the open sweep of the 
Atlantic. The canal was especially valuable 
during the first World War, and in the year 
of 1918 5424 vessels made passages through 
the waterway and they carried 729,186 short 





was a link in the much-used du Pont High- 


tons of freight valued at 73,000,836 dollars. 





A writer in an 
American scientific journal spoke recently 
of “a fierce conviction that man can become 


the Factory Acts, and many other Acts of 
Parliament, import and export subsidies, 
and many forms of taxation, are attempts 
to control the operation of economic forces. 
Can these not be carried still further ? Par- 
liament must obviously have the ultimate 
control of policy on these matters, but is it 
the right body to thresh out the details of 
the complex problems that are involved ? 
An Economic General Staff has often been 
suggested, and as recently as last July Sir 
William Beveridge made a strong plea for 
the formation of such a body. Might we not 
go even further and establish a Supreme 
Council consisting of disinterested men of 
proved ability, to whom Parliament could 
give certain executive powers for the control 
of industry and to whom Parliament could 
turn for unbiased and unprejudiced advice, 
such a Council being, like our judges, entirely 
devoid of political and commercial ties of 
This is scarcely electrical engi- 
neering, but I see no reason why electrical 
engineers should not give it careful thought 





direction, the canal then followed a course 
nearly due west to Chesapeake City, where 
it met an arm of the Elk River, a tributary 
,|0f Chesapeake Bay. To-day the Gover. 
ment has provided a new entrance at Reedy 
Point, below Delaware City, to afford a more 
direct outlet to shipping bent upon reaching 
the ocean through Delaware Bay, and at 
the western end of the waterway channel 
improvements have been made in keeping 
with the canal, which now has a bottom 
width of 250ft., a depth of water of 27%. at 
low tide, and is a sea-level route from end 
to end. The Government also improved the 
crossing facilities by building new lift spans 
at Chesapeake City, Summit, St. Georges, 
and Reedy Point, and all of these were in 
service nine years ago. 

The 160ft. lift span at St. Georges, with its 
24ft. roadway, accommodating but two 
traffic lanes, constituted a bottleneck when. 
ever motor vehicle traffic was at all heavy, 
and whenever the span was raised for the 
passage of shipping, highway traffic was, 
necessarily, halted. At that time the du Pont 
Highway passed right through St. Georges. 
The War Department, through the U.S. 
Corps of Engineers, decided to replace the 
old crossing with a high fixed span, and to 
site the bridge outside and 600ft. westward of 
St. Georges, thus permitting new approaches 
to the bridge that was to carry two roadways, 
each capable of accommodating two lanes of 
traffic. The new site made it possible to 
acquire the necessary rights of way at a lower 
cost than would have been the case had the 
long north approach, for example, traversed 
the town. 

The main span, which has a length of 
540ft., is of the type of tied arch originally 
attributed to Professor Langer, an Austrian 
engineer, and the St. Georges bridge is the 
first example of the type built in the United 
States. The “Langer truss” has been 
employed in variously modified forms in 
latter years in Europe, and the designers of 
the present structure, Parsons, Klapp, 
Brinckerhoff and Douglas, of New York 
City, have taken advantage of the funda- 
mental merits of the type. 

The high-level arch span affords a vertical 
clearance of 135ft. for 400ft. across the canal, 
and thus assures ample head room for 
masted vessels that may use the waterway. 
The north and the south approaches to the 
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New ST. GEORGES BRIDGE OVER 


clearing of the waterway and the re-estab- 
lishment of the trunk highway that extends 
from Wilmington, Del., southward nearly 
to the tip of the richly productive tri-state 
peninsula that has a north and south length 
of about 170 miles. 

From the time of its inception until pur- 
chase by the United States Government in 
1919, the canal was operated as a private 
enterprise, and crossed the peninsula, sec- 


tionally forming parts of Delaware, Mary-| past 


land, and Virginia, where the interval 
between the Delaware River and one of the 
upper reaches of Chesapeake Bay is only about 
14 miles. Originally, the undertaking was 
for its greater length a three-lock waterway, 
each lock having a length of 100ft. and a 
width of 22ft., and the channel generally had 











canal for the purpose of modernising it and 
to amplify its capacity. 
eastern entrance to the canal was at Dela- 
ware City, about 14 miles downstream from 
Wilmington, and after tracing a course for 
approximately 2 miles in a south-westerly 
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The Government paid the owners 
2,514,289-70 dollars before taking posses- 
sion of the property in August of 1919. The 
eanal, when completed in 1829, had cost 
2,750,000 dollars, and funds were furnished 
by the States of Pennsylvania, Maryland, 
and Delaware, and by shareholders among 
the citizens of those states. It is said that 
for half a century the return on the invest- 
ment averaged 5 per cent. So much for the 
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CHESAPEAKE AND DELAWARE CANAL 


tied-arch span are plate girder spans, the 
north approach having a length of 1842ft. 
and the south approach 1827ft. between 
their respective abutments and the canal 
crossing. The bridge has been designed with 
an eye to the further enlargement of the 
canal, which will make it a veritable ship 
waterway of much added value for national 
defence. 

Before deciding upon a high-level fixed 
span, consideration was given to a vertical 
lift bridge, to a cantilever span, to a self- 
anchored suspension bridge, to a tied arch 
or simple span, and to a subaqueous tunnel, 
the relative total cost of construction being 
the principal determining factor. In this 
respect no appreciable difference was found 
between a tied arch and a simple span, 
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although the tied arch’ made a greater appeal 
on the score of appearance, and this influ- 
enced the final decision. The tie girders 
have a slight curve that conforms to the 
vertical curve of the roadway between 
approach gradients, which are 5 per cent. 
The unity of the dominant line of the 
approaches and the span is emphasised by 
giving the tie girders the same depth as the 
approach girders, and by adopting relatively 
thin ribs for the arch that part of the struc- 
ture gives the effect of merely aiding the tie 
girders to cross the canal in a single span. 





K Y ape adjacent to a portal. There is also 
a K system of lateral bracing at the bottom 
of the tie girders. Structural features of the 
tie girders and the floor system of the bridge 
are shown by the cross section of the main 
span, which is reproduced below. Purposely, 
the designers made no effort to limit the 
weight of the deck because no worthwhile 
saving in cost could be thus effected, and the 
heavy dead load of the approved structure 
gave a desired measure of greater stiffness. 





The tie girders, the arch ribs, and the short 
hangers at the ends of the arch are of silicon 
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increase their visibility. The deck slabs are 
of reinforced concrete. 

Each arch rib is a box girder section, 
3ft. 44in. high between flange angles and 
2ft. 14in. wide, inside to inside of web plates. 
All hangers have the same width, viewed 
longitudinally, and vary only in a longi- 
tudinal direction as required to provide the 
degree of stiffness needed to prevent exces- 
sive vibration. The tied-arch span, which is 
actually 539ft. 44in. from centre to centre of 
bearings, is composed of fifteen panels, each 
35ft. 114in. in length. The arch ribs are 
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Indeed, ng argene is quite in accord with 
structural fact, because the deep tie struc- 
ture is so self-sufficient or stiff that the arch 
contributes but 7 per cent. to the total 
resistance of the computed bending moment. 
The arch, at its centre, has an effective depth 
of 92-25ft., and its modelling throughout 
contributes to making the main span blend 
smoothly with the lines of the approach 
spans. 

As explained by Maurice M. Quade, 
structural engineer with Parsons, Klapp, 
Brinckerhoff and Douglas, the chosen type of 
through tied arch was believed to be more 
desirable than the conventional heavy-rib 
type, besides being zxsthetically preferable. 
The reasons for this conclusion are :—Less 
falsework required during erection, inasmuch 
as tie girders could support over longer spans 
the needed erection equipment; and the 
demands on such equipment would be 
lessened owing to the fact that the heaviest 
members would have to be lifted only to the 
deck level and not to the top of the span. 
Further, because the tie girders would be 
subjected to little, if any, compression, no 
milling would be needed for the ends of the 
members at splice points, and the only 
milling required would be at the splices of 
the much lighter members of the curved ribs. 
Finally, because the deep girders are nearly 
horizontal, the connections at the ends of 
the span could be simplified, and transfer 
of vertical shear into the shoes could be 
readily effected by detailed parts easy to 
fabricate. Erection at this panel would 
present but little difficulty. These several 
assumptions have all been verified during the 
construction of the crossing. 

Each of the two tie girders is a double-web 
box section, 9ft. Ofin. deep, back to back of 
angles, with the bottom flange angles turned 
out and the top angles turned in, and cover 
plates on both flanges. The largest members 
are near the quarter points, and have a gross 
section of 299 square inches and a net section 
modulus of 9640 cubic inches. The ribs 
have a K system of lateral bracing, and where 
the transverse strut is omitted at each portal 

roper stiffness is ensured by a centre line 


Cross SECTION OF DECK OF MAIN SPAN 


steel, while the remainder of the members of 
the main span, except for a few detail parts, 
are of carbon steel. 

The north end of the main span is supported 
by fixed shoes of cast steel, which are of 
conventional design, but at the south end 
the span is supported by expansion shoes 
equipped with a nest of segmental rollers. 
At the south main pier there are jacking 
diaphragms on each side of the main dia- 
phragm above the shoe, and the entire span 





straight between panel points, and subscribe 
to a parabola that has a rise of 100ft. 

The approach spans, which are plate deck 
girders, vary in length from 80ft. to 130ft. 
The 130ft. girders were constructed of silicon 
steel, while all other members are of carbon 
steel. At the outer ends of each approach of 
the bridge there are several stringer spans, 
each 54ft. in length. Except for the con- 
tinous crossing for a road intersection on the 
north side of the bridge all other spans are 

















APPROACH UNDER CONSTRUCTION 


at that point may be raised by jacking to 
permit the making of adjustments or possibly 
the replacements of expansion shoe parts, 
should that ever become necessary. Owing 
to the strength of the heavy tie girders, jack- 
ing facilities have entailed but a small added 
cost. 

The main span carries a 4ft. sidewalk at 
one side and two roadways, each 23ft. wide, 
between the flanking kerbs. The central 
kerb, which separates the two roadways, and 





ongitudinal strut that is added to each 


the outside kerbs are of white concrete to 


simple. The two-span crossing over that 
road rests centrally on a pier that required 
the spans to be skewed, and they are of 
unequal lengths. At alternate approach piers 
the spans have expansion joints, and the 
girders rest on cast steel rocker shoes. For 
the stringer spans, the expansion bearings 
are bronze plates on which the stringers slide. 
The concrete deck on the approach spans 
duplicates the deck on the main span. The 
girders are spaced 42ft. apart, centre to 





centre, with a sidewalk and kerb canti- 
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levered beyond the girders on the east side 
of the structure, and a 5ft. width of roadway, 
plus kerb, is cantilevered on the west side 
of the approaches. Because all fascia stringers 
and brackets are 24in. wide flange beams, 
the approaches have a neat and uniform 
appearance. The floor beams on the girder 
spans of the approaches are plate girders, 
generally 5ft. deep, but near the ends of the 
approach spans, where the end floor beams 
are close together, the structure is modified. 
At those points one floor beam is 5ft. deep, 
while the other floor beam on the adjacent 
span is 4ft. deep. This was done to offset 
the bottom flanges vertically, so as to give 
easier access between the floor beams tor 
painting. 

Formerly, when the wrecked lift bridge 
was in the town of St. Georges and the 
du Pont Highway passed through the com- 
munity on gradient, access to the canal 
crossing was easy for pedestrians. The 
elevated approaches to the new bridge are 
now reached by pedestrians by stairs on the 
east side and from the street nearest the 
canal. These stairs are approximately 50ft. 
high. The upper flights of these steps, where 
they rise above the pier tops, are of steel, 
but the flights below wind around one of the 
pier shafts and take the form of a continuous 
spiral concrete cantilever slab that has an 
upper surface which is a successive arrange- 
ment of steps and platforms. The town limits 
of St. Georges extend beyond the south side 
of the canal for more than a quarter of a mile. 

To return to the main span for a moment, 
large participation stresses in the floor system 
and cumulative lateral distortion of the floor 
beams are avoided by means of expansion 
joints placed at each intermediate panel 
point. Each is a.copper-flashed, poured 
rubber joint. The stringers on one side of 
each floor beam slide on bronze bearing plates 
that have bronze keys to prevent lateral 
motion, while the stringers in the adjacent 
panel are riveted to the floor beam flange so 
that they will, in combination with the deck 
slab, brace the compression flange of the floor 
beam. Rolled channel diaphragms, near the 
ends of both expansion and fixed stringers, 
check any tendency of the ends of the stringers 
to rotate. The deck is similarly stiffened 
by a line of diaphragms at mid-panel. For 
inspection and painting there are manholes 
in rib and tie girders, and for the same purpose 
there are hand-holes in the hangers of the 
main span. 

(To be continued) 








Regional Organisation for 


Production* 
By N. V. KIPPING + 


REGIONAL organisation is the rather cumber- 
some name given to a very familiar principle— 
that of decentralisation or devolution. In fact, 
in the words of the Scot, it is by no means 
‘* erreeginal.”’ 

It is, of course, that particular form of 
decentralisation which is based upon a geo- 
graphical sub-division into regions. 

These regions differ tremendously— in density 
o° industry, in character of industry, in tradi- 
tional associations with particular branches of 
industry, and consequently in balance of 
employment potential for men and women. 
Indeed, it is largely just these differences, and 
the local or domestic considerations bearing 
upon the individual problem, which determine 
the need for devolution by regions. 

The settlement of policy must necessarily be 
arranged centrally; the conversion of that 





* Address to a meeting of the Engineering Industries 
Association, October 8th. 
t+ Head of the Regional Division, Ministry of Produc- 


policy into plans and programmes is initially a 
national and therefore a central problem. But 
in the direction of executive action arising out 
of those plans there are advantages, as well as 
plenty of difficulties, in operating through a 
system of devolution. 

The task of placing orders for roughly 
£2,500,000,000 worth of munitions per year, or 
£7,500,000 per day, or £5000 a minute, spread 
over some 30,000 firms employing several 
millions of people, is apt to be a little trouble- 
some. 

To contemplate it rather reminds one of the 
engineer who stood in front of the automatic 
telephone exchange he had designed after years 
of labour, and said : ‘‘ God knows why it works.” 

The sheer immensity and detail of the 
organisation is beyond the grasp of any one 
mind, and I suppose lack of understanding to 
some extent begets lack of confidence. 

So you have the suspicion and criticism of 
that huge organisation called ‘‘ Whitehall,” and 
the preference, perhaps not very clearly 
analysed, for regional organisation, merely as a 
partial alternative to Whitehall. 

Or else you have the far sounder and more 
reasoned basis for your preference, that any- 
thing is desirable which reduces the size and 
complexity of the Whitehall machine, and which 
brings local knowledge to bear upon problems of 
detail ; which makes for close personal contact, 
and therefore of understanding ; which reduces 
the burden and the wastage of travel ; which 
can temper the blind observance of sound 
general principles with the discretion of special 
circumstances. 

In devolution there is a big element of 
evolution. We are set firmly on the path of 
devolution, but the details must be evolved. 
They are being evolved—to-day and not to- 
morrow. But with such patience and care and 
hard work as are needed to make a sound, 
workmanlike job, and not a dangerous inter- 
ference with an organisation which already 
works, on the whole, remarkably well. 

Now, in speaking in more detail of the 
regional production organisation itself, I need 
hardly emphasise the distinction between the 
regional organisation and the Regional Boards. 

The three Supply Ministries—the Admiralty, 
the Ministry of Supply, and the Ministry of 
Aircraft Production—each maintains a regional 
organisation. 

So, too, does the Ministry of Labour. The 
regional organisation of the Ministry of Labour, 
having been in existance for many years, is 
naturally far the most highly developed, and 
the delegation of extensive duties and execu 
tive responsibility to the system of Labour 
Exchanges, National Service Officers, Man 
Power Boards, and so on, is well known. 

The regional staffs of the Supply Ministries 
are carrying out a wide range of duties for 
their departments, such as contacting firms 
on technical matters, progressing deliveries, 
examining expansion proposals, settling labour 
priorities, and settling queries or difficulties of 
all sorts and kinds. 

There are, too, regional staffs associated with 
many other departments, those most directly 
concerned with production being Machine Tool 
Control and the Board of Trade—the latter 
particularly in connection with the control of 
factory and storage premises. 

All these staffs have their own day-to-day 
duties to perform, supervised by their own 
chiefs—the Regional Controllers of the various 
Ministries under which they fall. Now these 
Regional Controllers are themselves brought 
together as members of the Regional Production 
Boards, on which there are also three repre- 
sentatives of employers and three _ repre- 
sentatives of workpeople. The Boards exist to 
co-ordinate—a much-abused term, which, how- 
ever, is practically synonymous with “to 
manage,” and for which I feel no call to be 
apologetic. 

The first of the recent modifications to these 
arrangements—for, of course, Regional Boards 
in their former shape have existed for two years 
—was that the Minister of Production took over 
responsibility for regional machinery as an 
essential part of the total system of co-ordina- 
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Sir Walter Citrine, and adopted the bulk of the 
recommendations which were made to him. 

First of all, he appointed a number of pro. 
minent industrialists to be his own whole-time 
Regional Controllers, and to act as chairmen of 
the Regional Boards. They are all here to-day 
thanks to your generous hospitality, and you 
will have had an opportunity of recognising i hem 
as the tough and determined diplomats that 
Regional Controllers have to be. I like best the 
title of ‘‘ Regional Grease-gun,”’ as defining their 
true functions—it implies pressure, but no 
squeaks. 

Now, when a Board sits down to integrate the 
separate parts of a whole, each part being in the 
charge of a separate Ministry, there will arise, 
first, some individual cases calling for adjust. 
ment; and secondly, the general principles 
lying behind these specimen cases, which may 
react upon or result in the formulaiton of policy 
at the centre. : 

I would like later to catalogue some classes of 
the detailed cases, and to say how the regional 
organisation can deal with these, and then to 
say something about the follow-through to the 
principles lying beyond. 

First of all, let us talk for a moment about 
capacity, that complex mixture of machines, 
skill, and experience which is so difficult to 
classify or to standardise. 

Every Supply Ministry and every production 
officer wants capacity for his own range of 
products—each individual firm possesses 
capacity, of some particular kind and size—and 
to become available at some particular time. 

If the load of work to be done were perfect!y 
matched to the capac:ty allocated to each job ; 
if rationalisation had been carried just far 
enough for high efficiency, but not so far as to 
constitute an undue risk; if well-balanced 
production were not periodically upset by 
changed designs; if the balance of labour 
supply in each town exactly equalled the 
equivalent demands, then we could expect to 
wake up at any moment to find that it was 
only a regional dream. 

A great deal is well adjusted, and should not 
on any account be disturbed, but a great deal 
is not, particularly in the sub-contracting field, 
which to a large extent is like Topsy, it has just 
o growed.” 

The kind of adjustment and regulation of 
load of work which is needed to approach 
nearer to perfect balance and maximum output 
will be different in each individual works. It is 
essentially a matter of detail, and affects the 
combined requirements of all the Supply 
Ministries and of many of the production 
branches. 

It is therefore the chief task of Regional 
Boards to concern themselves with making the 
best and most efficient use of the production 
resources of their regions. 

Let us analyse for a moment what this 
means. Let us recognise for a start that pro- 
duction resources do not consist merely of 
buildings and machines, but also of manage- 
ment, staff, and labour ; all these constituents 
may be spoken of as “‘ capacity,’’ provided that 
term is interp eted in its broadest sense. 
Supposing a production officer from one of 
the Supply Ministries has a new job to place, 
he is entitled to say : ‘‘ I want the right capacity 
to fit this job.” On the other hand, the first 
which has capacity available is entitled to say : 
‘“*T want the right job to fit this capacity.” 
Now, if the best use is being made of our 
production resources, then I should claim that 
these two statements are one and the same. 
They are two points of view of a single problem. 
Each of the parties possesses corresponding 
parts of a jigsaw puzzle, and it is a primary 
task of the regional organisation to bring them 
together. 

Now, where capacity is highly specialised, 
such as in a ball bearing factory, then there is 
no question of rearrangement of programme. 
Where capacity has been specially built and 
planned for a wartime production line, such as 
for air frames or engines, then equally there is 
no question of alteration of plans. But there 
remains still the great majority of engineering 
firms whose loads of work are certainly open to 
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penefit, provided any insupportable delays in 

delivery can be avoided. 

Since prevention is always preferable to cure, 
the Regional Boards are not then merely con- 
cerning themselves with readjustments, but are 
arranging to guide the placement of fresh load 
of work through their Regional Capacity Offices. 
[ will not now elaborate upon the methods being 
used, for deseriptions of this kind of procedure 
are terribly tedious. 

] will just say that the methods which have 
been devised are extremely simple and practical, 
and that they stand an extremely good chance 
of directing work to the firms most likely to 
deliver the goods at the time and in the quan- 
tity they are wanted and with the least expendi- 
ture in our greatest shortage—labour. 

The facilities of these Regional and District 
Capacity Offices are there for all, and at the 
end of the month we shall be ready to issue full 
information about them, and shall seek the 
active co-operation of industry in their opera- 
tion. They will be a common service facility 
for all Ministries and all firms. 

We have opened an additional seventeen of 
these District Offices during the past three 
months, and there are now fifty-three scattered 
throughout the industrial centres, which brings 
this valuable service within reach of everyone. 

In seeking to bring about adjustments in the 
interests of total production, Regional Boards 
are proving to come upon a very wide range of 
cases. We must recognise that the particular 
direction from which these cases will have to be 
viewed will vary from time to time. The 
emphasis varies as circumstances change. 

At one time the most serious fault would 
have been an idle machine, because machines 
were the greatest bottleneck. Now, the most 
serious thing is idle labour, because our greatest 
shortage is in labour—and I use the term as 
meaning man power, from manager to crafts- 
man, from technician, draughtsman, or clerk to 
part-time workers. 

It is not merely necessary that labour should 
be occupied, but that it should be most effi- 
ciently occupied, for the extent to which we 
can ensure that everyone not only has con- 
tinuity of work, but the right work and done by 
the right methods, will very largely set the 
limit to our total production. 

In the future it is conceivable that the 
limitation may be set by the efficiency with 
which we can use or avoid the use of certain 
critical raw materiais. 

Let me quote one or two examples from the 
range of cases which are coming before Regional 
Boards. 

In Case 1 the firm is engaged on a wide range 
of different products, and for two of them the 
machine tool equipment is closely similar. 
Since an increase in programme is needed for 
one of the products, it is proposed to secure this 
by doubling up at the firm concerned and 
finding alternative capacity for the second 
product. 

Case 2 is a plain case of overload. A small 
firm has been over-optimistic and has accepted 
a far bigger load of sub-contracts than it can 
hope to deliver to schedule. Some jobs it has 
immediately sub-sub-contracted to a neighbour 
—with a consideration for doing so—and oth rs 
are a little beyond the capabilities of its 
plant. 

The regional staff have to get the order book 
sorted out and drop a word or two to one or two 
main contractors who quite clearly have not 
been as careful as they should in checking up 
where they were placing their orders. 

The Regional Board also resolves that they 
will press along even harder with the completion 
of t: eir Regional and District Capacity Offices, 
as through these they will be able to guide the 
main contractor when he needs new capacity 
in the future. : 

In Case 3 a proposal to build a necessary 
expansion of a certain factory which is in a very 
congested town is accompanied by a feeling of 
certainty that the labour which will be required 
will not be forthcoming. The Ministry con- 
cerned has already endeavoured to locate the 
new plant in a more lightly loaded region, but 
in this case the argument that the skilled staff 
and management of the firm cannot be split is 
true—it is not always—so the job must be done 





in the “ scarlet ’’ town—to use the Ministry of 
Labour’s code word. 

The proposal of the Regional Board is that 
certain other contracts now being carried out 
in the town concerned, but which are of a 
relatively simple character, should be with- 
drawn so as to release the labour required for 
the new work, the contracts withdrawn to be 
assigned to firms in a less congested town 
elsewhere. 

In Case 4 there are proposals to meet a new 
demand for a relatively simple job involving 
little plant, by giving contracts to five firms 
w.o have suitable experience and capacity. 
The proposal of the Regional Board is to con- 
centrate on two or at the most three of the 
firms, and leave the capacity of the others 
undisturbed for some bigger problem. 

Now, in dealing with readjustments of the 
kinds which are involved in these cases there 
are two points which should be understood. 

The first is that a Board has as a regular 
member the Regional Controller of the Supply 
Ministry which is concerned with each case, and 
it will be he who takes any consequential 
action. There would be no point in duplicating 
the staffing arrangements by providing a 
separate staff belonging to the Ministry of Pro- 
duction to take such action, when it can be 
better done through an existing organisation. 

The second is that Regional Boards exist to 
co-ordinate, and I for one do not interpret 
co-ordination as meaning policing. In the 
nature of things the Boards from time to time 
have to criticise detailed proposals, but they 
are there not to pour discouragement upon the 
proposals submitted to them, but rather to find 
solutions which will increase production. 

Getting more output at a time when the load 
is already heavy, and when experience and 
skill are so hard pressed with the work in hand, 
necessarily involves a proportion of proposals 
which are hazardous—and hazards are open to 
criticism. The need is to make these hazards 
the least difficult which can be found and at all 
times to seek to be constructive. 

Tt is, then, in these ways that Regional 
Boards deal with the individual-case. But the 
specific case is in a sense far less important 
than the general principle. Indeed the 
specific case might never have arisen and a 
readjustment never have been necessary had a 
guiding rule been worked out earlier and agreed 
by all concerned as a basis upon which plans 
and action would be founded. 

I have already quoted one particular sphere 
in which such rules have already been agreed ; 
that is, in the sphere of capacity allocation 
through Regional Capacity Offices. It is the 
particular function of the Ministry of Production 
to initiate steps in any other necessary direction 
which will enable basis principles to be extended 
for the guidance of future-planning. 

An example I might quote is in the difficult 
sphere of the location of new or extended 
capacity. 

Regional Boards have recently considered 
many projects for extended capacity of 
particular kinds, and have in several cases not 
been willing to endorse the proposals usually 
because of labour supply difficulties. 

Rather than set up some system for the 
special scrutiny of each case, steps have been 
taken to set up a Location of Industry Com- 
mittee, compounded of representatives of the 
Ministries concerned, whose main objective will 
be to agree the principles and rules upon which 
the planning of all future extensions will be 
based, thus avoiding the need for scrutinising 
individual cases which have been planned 
within these rules. 

I have dealt at some length with this point 
because every Regional Board is naturally 
most concerned to see by what means its time 
and efforts, its advice and ideas will be turned 
into planned action. I must not, however, 
exclude some reference to other questions, and 
particularly to the duties of Regional Boards in 
other directions. 

The presence as members of Regional Boards 
of six industrial representatives is of the 
greatest value, not only because of their 
accumulated wisdom as participants in pro- 
duction, nor even, as I have heard suggested, 
as a safeguard against a kind of bureaucratic 





tea party by such diehard bureaucrats as 
Regional Controllers are supposed to be or 
might become as a result of their sinister 
association with professional bureaucrats. 

I suppose this theory follows from the quota- 
tion that ‘‘ Evil communications corrupt good 
manners.” It is also because of the particular 
part which has been assigned to Regional 
Boards as the point of contact between the 
Government and the Joint Production Com- 
mittees in works all over the country. I am 
glad to have this opportunity to make this 
point widely known. 

The establishment of Joint Production Com- 
mittees provides for the discussion around the 
conference table not only of these details of 
production which may be disturbing the minds 
of labour within the factory, but also for 
their suggestions to be brought forward and 
thoroughly considered. 

While the great majority of discussions at 
Joint Production Committees are domestic and 
deal with the problems of the firm itself, they 
from time to time naturally lead to broader 
issues, issues which cannot necessarily be settled 
and cleared up with the knowledge available 
within the factory itself. 

Whenever this happens it has been arranzed, 
by the common consent both of the Engineering 
and Allied Employers’ Federation and of the 
Trades Union Congress, that the Joint Secre- 
taries of the Joint Production Committee will 
prepare terms of reference of the matter which 
may be referred to the appropriate Regional 
Board. 

There is thus established a proper channel 
which will assure to all concerned that any 
question which is of sufficiert importance and 
moment to be brought te the attention of the 
Government shall be handled in this way, and 
there is naturally the corollary that matters of 
complaint or of suggestion arising on production 
questions within the works should not be 
handled in any other way. 

I think I have talked quite long enough ; 
the whole field of organisation of production is 
so wide that it is impossible at one time to 
described the place of the Regional Board at 
every phase. Their place close to production 
itself gives them a real and vital function to 
perform. I feel sure they will develop and that 
the Government will learn how to use them to 
greater purpose as confidence in them develops. 
There must be that confidence. 

A successful issue depends entirely on con- 
fidence, goodwill and co-operation. The 
Boards must build up the confidence them- 
selves. They already have that good will and 
co-operation of the Ministries with which they 
are closely concerned. 

May I finally say, Mr. Chairman, how grateful 
I am to you for this opportunity of speaking on 
this subject, and to pass on to you a message 
which the Minister of Production has asked me 
to read. It is as follows :— 


“ Centralisation,” said Colonel Henderson, 
‘* is the last refuge of administrative incompe- 
tence, and so I believe profoundly in decen- 
tralising administration. 

«Inthestructure of production the Regional 
Boards are the keystones. I propose to do 
my part by giving the Regional Production 
Organisation all the backing and support 
which is in my power, and I ask that industry 
should to the same.”’ 








Cusa Cuttinec Diamonps.—A single purchaser 
in the U.S.A. has taken the first consignment of 
diamonds cut in Cuba by La Primera Industria 
Oubana de Diamantes, which has a factory in 
Havana equip with sixteen cutting and polishing 
machines built according to Belgian models and 
imported from Brazil. Additional machines are 
being built in Cuba, also from Belgian specifications. 
The company now employs twenty-four Cuban 
apprentices, who are being directed and trained by 
European technicians and instructors, members of 
a fairly large group of refugees in Havana previously 
engaged in the European diamond industry. The 
raw stones are from South Africa, and are small 
jewel diamonds of a type that is not used for indus- 
trial purposes, and because of this and the fact that 
they are of a variety for which the British diamond 
syndicate has no major outlet, the Cuban industry is 
able to obtain them. 
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Building Army Camps 
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E have already recorded in these pages the 

formation of mobile building squads, for 
the purpose of executing quickly, where needed, 
puilding and civil engineering works. Last 
week we were invited by the War Office to 
inspect, somewhere in the Midlands, two new 
camp depéts, which have been constructed as 
in the field, and form the largest single 
ject of the kind now under construction in this 
country. 

The work, which has been carried through 
without a single hitch, has been done under the 
command of the Chief Royal Engineer, and on 
it there have been employed 1500 troops of the 
Royal Engineers and pioneers and about 5000 
civilian workers, who followed the troops at 
appropriate intervals, so that foundations, 
excavation, drainage, railway and road con- 
struction, building, and finishing followed each 
other in quick succession. The civil engineering 
contractors included Whittals, of Birmingham ; 
Douglas, of Birmingham; and Simms, Sons 
and Cooke, of Nottingham, a large percentage 


how the work went on. Foundations were dug 
and drains excavated, while at the same time 
work proceeded on the building of the con- 
necting railways and the roads. On the accom- 
panying page we illustrate a battery of concrete 
mixers, and in the background will be noted 
some of the completed ‘“‘ Nissen” huts. The 


-| construction of some of the larger “ Iris ” huts, 


which will be used for storage and workshop 
purposes, is illustrated in another engraving, 
which shows the number of men used for 
erection work. There was a healthy rivalry, we 
are informed, in the speed with which these huts 
could be completed. For the railway work 
companies of sappers and pioneers were engaged, 
possessing previous experience in railway con- 
struction work. We show one of the American 
Baldwin side-tank locomotives used on this 
work. The road levelling was helped by the 
use of modern contractors’ plant, which 
included trench excavators, Le Torneau 
serapers, caterpillar tractors, and tractor*plant 





of other types, along with bulldozers, angle- 
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TRACTOR-DRAWN SCRAPER ON ROAD CONSTRUCTION 


of the men employed being designated as 
‘craftsmen, who were directed to this work by 
National Service officers. : 

The Chief Royal Engineer speaks very highly 
indeed of the whole-hearted co-operation he 
has received, and is still receiving, from the 
men under his command, and he attributes the 
speed with which the contract is being com- 
pleted to the willingness of the troops and 


ing hours without any complaints. 

In the first stages of the construction the 
men were transported to the site by road, but 
with the completion of the camp railways and 
buildings they have erected it is now possible 
for them to live in the camp, the whole of which 
in time will be oceupied by troops. 

The sequence of events illustrates the 
unusually quick construction. At eleven 
o'clock one morning the tenders for the work 
were officially opened at the War Office in 
London. By 11.20 the War Office had fele- 
phoned to the Chief Royal Engineer, who had 
already established his headquarters in a farm- 
house on the site, and gave him the details of 
the contracts selected. Immediately he got 
into touch with the contractors, sub-con- 
tractors, welfare officers, other officers, Govern- 
ment Departmental officials, and others engaged 
in the undertaking, who were invited to meet 
him in conference. That conference took place 
the following morning, and by twenty minutes 
to one the whole programme of how the work 
was to be tackled was decided upon. In a few 
hours the plant and the men to operate it 
began to arrive, and the task of constructing a 
camp with all its buildings and its road and rail 


dozers, and dumping cars with oil engine- 
driven locomotives. Some idea of the extent 
of the work may be gathered from the fact that 
the site of the camps covers an area of approxi- 
mately 3} square miles. 

The contract for the building and equipment 
of one of the camps was signed on July 21st last, 
and it was stipulated that the work should be 
accomplished in a period of eighteen weeks, At 
that time engineers with experience in this 
particular class of civil engineering and building 
work were of opinion that the job could not be 
completed in the scheduled time. So rapidly 
and efficiently has the work been done that this 
camp will be handed over to the military 
authorities at least six weeks ahead of scheduled 
time ; in fact, we were informed a week ago 
that some officers and other ranks were already 
occupying part of the finished camp. 

In order to convert an expanse of meadow 
land into a large military town, having covered 
storage with an aggregate area of 1,088,000 
square feet, it was necessary to excavate 
250,000 cu. yds. of earth, and to prepare and lay 
175,000 square yards of road, roughly a length 
of 18 miles. In addition, no less than 33 miles 
of railway track were laid, needing 205,600 tons 
of clinker and more than 50,000 sleepers, this 
work being carried out by the Railway Con- 
struction Companies of the Royal Engineers, 
who completed the task which had been allotted 
to them in record time. Besides laying the 
track, they constructed sidings, marshalling 
yards, water towers, signal cabins, and coal 
bunkers. 

For the water supply some 18 miles of water 
mains had to be laid, while the drains extend for 





amenities was begun. Our illustrations show 





a similar length. We have already made some 





reference to the batteries of concrete mixers. 
In all about 1000 cubie yards of conerete were 
mixed each day for the laying of 3000 yards of 
concrete roads and surfacing a large amount of 
concrete flooring. For the cutting of new 
ditches and the deepening of the existing 
ditches some 21,700 cubic yards of earth were 
excavated. 

The floor area of the living accommodation 
alone is 900,000 square feet. The equipment 
includes 600 telephones and central switch- 
boards and teleprinters have been installed. 
The contract date for the completion of the 
other and larger camp was fixed for March 31st 
next year, but we were pleased to learn that the 
Chief Royal Engineer hopes to be in a position 
to hand over the complete camp to the 
authorities as a Christmas present, three 
months ahead of its scheduled time for 
completion. 

The sites we have described will be used for 
Engineering, Ordnance, and Signal Depéts, with 
accommodation for 3000 men, and for Quarter- 
master and Air Stores, including a hospital with 
fifty beds, along with living accommodation for 
5000 men, the whole covering about 50 acres of 
land. Although some trees had to be felled, 
hedges grubbed up, and wide concrete roads built 
over fields where a short time ago cows were 
grazing, no property had to be demolished. 
Some families were found accommodation else- 
where, and much of the farming was continued 
as the camp construction proceeded. The work 
is something on which the Royal Engineers 
and the civilian helpers may be warmly 
congratulated. 








Sixty Years Ago 





THE CHANNEL TUNNEL 


In a leading article in our issue of October 
20th, 1882, we reviewed and discussed the. 
contents of a large Blue Book concerning the 
Channel Tunnel, which had just been published. 
The book was characterised by the diversity 
of opinion which it recorded on the part of 
individuals, Government officials, railway com- 
panies, parliamentary committees and military 
officers. On any one of the host of questions 
raised by the scheme it seemed impossible to 
get more than two or three people to agree. 
Even military officers differed widely on the 
questior. of the risks which the construction of 
the tunnel would create. Sir Garnet Wolseley 
condemned the scheme and declared that the 
completion of the tunnel would be “ fatal to 
England’s greatness.’’ His view was, however, 
opposed by Sir: John Adye, who held that 
“nothing was more obvious than the facility 
with which the’tunnel could be denied to an 
enemy by means which no vigilance on his part 
would prevent or remove.” Sir Andrew Clarke 
almost ridiculed the idea that the tunnel could 
be a source of danger. Even if the tunnel were 
captured by the French, he said, any force 
which they could send through it would issue 
from its end in driblets and would soon find 
itself disseminated. An official body known as 
the Channel Tunnel Defence Committee had 
reported that in its view the end of the tunnel 
should come to the surface out of the range of 
the guns of warships. It argued that such a 
plan would prevent the possibility of a naval 
surprise or attack, avoid the necessity of con- 
centrating eny portion of our Navy near the 
mouth of the tunnel for its protection, and would 
ensure to us a secure line of communication for 
supplies if we were engaged in war on the Con- 
tinent. Sir John Stokes, a member of the Com- 
mittee, disagreed with his fellow-members on 
this point. He argued that the mouth of the 
tunnel ought to be disposed so that it could be 
brought under effective fire from the sea. His 
contention was that if an enemy gained tempo- 
rary possession of Dover and the tunnel our 
fleet, on regaining command of the Channel, 
could make it impossible for the enemy to 
enjoy undisturbed possession of it as a means of 
communication.... Our own view was that 
the construction of the tunnel would entail a 
serious risk to the country and should be for- 
bidden by the Government. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 


the Publisher. 
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DEATH 


On Friday, October 2nd, A. J. THorNTOoN, momniey 
director of A. G. Thornton, Ltd., Manchester. 











CATAPULTING AIRCRAFT 


SurFaceE ships have the advantage that 
they become waterborne as soon as they are 
in their own medium, whereas aircraft only 
become airborne when they have been given 
a sufficient forward speed, and since flying 
speeds rise steadily—indeed, rapidly—as the 
years pass, so the minimum speed necessary 
for being airborne tends to rise too. The 


provision of sufficient thrust to bring the 
aircraft up to this speed, especially when the 
run available is short, is one of the problems 


the name | fighter that it can usually be counted upon to 


“| course, to be taken in the design stage to 


though by no means the only one. Imperial 
Airways, years before the present war, spent 
a good deal of money on a full-scale experi- 
ment with the Mayo scheme, in which a small 
long-range aircraft was carried during take-off 
on the back of a larger and heavily powered 
aircraft designed with the sole object of 
undertaking this duty at the designated air- 
port. It succeeded—at a rather heavy price. 
Many other alternatives have since been 
tried. We read of pyrotechnic rockets being 
used for this purpose in Germany. Some 
have urged the use of special wheeled tractors, 
others the use of rail tracks with haulage 
cables. One of the very earliest of all such 
attempts took the simple form of a weighted 
cable running along and over the bows of a 
ship from whose deck the aircraft was to fly— 
and if in the very earliest of such tests the 
rubber buffer placed to catch the supporting 
trolley returned it so as to sweep the deck at 
high speed on its return passage, that merely 
gave a touch of unexpected lightness to the 
proceedings. From all these and many other 
tests, the catapult emerged as the really 
successful means of providing the desired 
airborne quality with the minimum of travel. 

We are now told of the happy results of 
catapults being placed on merchant ships 
so as to afford them the comfort of having 
their own defensive fighters to deal with 
raiding “‘Condors” and “ Kuriers,” and 
others of the kind. The strong support of 
the Prime Minister himself is said to have 
caused the creation a year or so ago of the 
Merchant Ship Fighter Unit, since which 
time not a single ship in a convoy so defended 
has, we learn, been lost through enemy air- 
action. The “ Hurricane ”’ fighters employed 
in this important duty require to be specially 
strengthened to withstand the very con- 
siderable forces which arise from the action 
of the catapult ; they, with their pilots, are 
provided by the R.A.F., whilst the Navy 
supplies catapult and men to handle it. The 
“ Hurricane ” is so splendidly efficient as a 


dispose of any assailant, and if it is itself 
lost after the fight, the pilot can be picked 
up safely after “landing ’’ on the sea half a 
mile ahead of the convoy. Care has, of 


adjust the degree of catapulting acceleration, 
not only to the strength of the aircraft, but 
to the safety of the pilot. Easy arithmetic 
shows that an acceleration of three times 
gravity leads to the attainment of a speed 
of 80 miles an hour in a distance of 75ft. 
Assuming this to suffice for the take-off— 
even when the wind does not help—the air- 
craft has to be designed with enough local 
strength to enable a force of three times its 
weight to be safely taken at the selected point 
of application. 'Phe pilot needs also to be 
ready to endure a suddenly applied forward 
acceleration of three times gravity. Experi- 
ence shows that the human body can with- 
stand very high accelerations. It is known 
that accelerations acting in a direction per- 
pendicular to the floor, which if prolonged 
at 5 g. or more cause “ black out,’’ can be 
endured for a very brief time without bodily 
hurt to twice that amount. The world 
“record ” is said to be about 15 g., but in 
that case severe, though fortunately not 
fatal, injury resulted. Accelerations along 
the line of flight are much less trying to the 


— 


pared for. But even when the acceleration 
is no more than 3 g. it is most desirable that: 
the pilot’s head should be comfortably 
cushioned against a pad before the cata. 

pulting force is released. Then the head 
and the body share the same acceleration. 

It is certainly bad for the victim when they 
act differentially ; ; indeed, that is the cus. 

tomary method in this country of inflicting 
legally imposed capital punishment. 

One cannot leave the subject of catapu!ting 
without reference to the fact that whilst the 
engine power which an aircraft requires js 
governed by the take-off condition, half that 
amount would usually suffice for level flying. 
Hence, if it were found that catapulting 
could always be made available for long-range 
aircraft, smaller and lighter engines could be 
employed, so adding considerably to the fuel 
that could be carried and to the consequent 
range at which air power could be made 
operationally effective. 


A Second Front 


One who listens to the critics might 
imagine that Great Britain is not fighting the 
Germans at all. Their only idea of warfare 
is embattled armies in the field. They 
clamour for a second front in Europe, mean- 
ing thereby an expeditionary force in action. 
Nothing less will satisfy them because they 
refuse to see that there are other equally 
effective ways of beating the enemy. As a 
matter of obvious fact, there has always 
been a second front ever since the war 
opened, and it was Germany’s selection. We 
mean, of course, the ceaseless Battle of the 
Atlantic. It is no less a second front because 
it happens to be defensive instead of offensive. 
It is absorbing a great deal of Germany's 
strength in man power and material. Akin 
to it is the blockade of the Axis, an offen- 
sive not less important than the clash of 
armies. And, neglecting the military front 
in Egypt, there is, finally, the airborne front 
which is continuously harassing the enemy, 
upsetting his production, destroying his 
means of communication, draining his man 
power, and weakening his morale. 

It is only necessary to think of these facts 
in the most superficial way to comprehend 
that without any second front that one may 
mark off with little flags on a map, Great 
Britain is fighting Germany and Italy all day 
and all night without pause. When it is 
remembered, moreover, that a large propor- 
tion of her production of war material is 
shipped to Russia to support the primary 
front of the moment, a juster appreciation of 
what Great Britain is doing to win the war 
must result. Could we have retained for our 
own forces all the products we have sent to 
Russia, we might by now have been able to 
purge North Africa and launch a campaign 
in Northern Europe. The critics never do 
full justice, either to the militant actions we 
have taken nor to the astonishing dimensions 
of our war production. With regard to the 
latter, Lord Halifax, speaking in New York 
on October 3rd, gave figures which confound 
the cavillers. British war production per 
head of population, he declared, was greater 
than that of any nation on earth. In eighteen 
months we multiplied our output of tanks 
three times ; the time for the building of a 


great bomber has been reduced to one-third ; 








The catapult is one solution, 


of the hour. 


human frame, provided that they are pre- 


with 100,000 fewer shipyard workers we have 
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built and repaired 30 per cent. more shipping 
than in the corresponding period of the last 
war. That is but a small fraction of a story 
that may not be told till the war is won. 
When it is told it will be a record of achieve- 
ment that will make the petty examples of 
inefficiency advanced by the carping critics 
dwindle to their true proportions, Further- 
more, we shall learn then, and not till then, 
all that has been accomplished by technology 
and science in the dual fields of production 
and invention. 

It is the traditional habit of Britons to 
depreciate themselves. That has its good 
points, but it becomes dangerous when it is 
carried to the point where it encourages 
depression of spirit. Direful thinking may do 
more injury to morale than wishful thinking. 
A little too much confidence is far, far better 
than no confidence at all. It is a good thing, 
therefore, that from time to time we should 
be reminded, as we have been by Lord 
Halifax and more recently by Mr. 
Churchill, of what we have accomplished and 
are accomplishing, and that we should 
remember that a second front is always in 
being, even when there is not an actual clash 
of arms. Germany has to keep a vast army 
in Western Europe to face the fear of inva- 
sion from the force collected here, the Battle 
of the Atlantic goes on ceaselessly, and war 
material, carried at great expense of ships 
and men, is being continuously supplied to 
Russia. Let us but think of the magnitude 
of the effort by a total population of no more 
than forty-seven millions, and we shall be 
grudging indeed if we do not admit that 
Great Britain is maintaining a front—call it 
what you will—of which she need be in no 
sense ashamed. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


EDUCATION AND THE WAR EFFORT 





Smr,—The correspondence published under 
this heading and conversations I have had with 
people who have read it have greatly strength- 
ened my belief in the practicability of finding a 
common ideal or “‘ integrating factor” which 
would cause all professional engineers, civil, 
mechanical, shipbuilding, mining, &c., to 
look upon themselves as specialists of one great 
profession, which has made, and will make 
again, in increased abundance incomparable 
contributions to the ascent of man, besides 
every now and again diverting all its unique 
resources to save him from the worst conse- 
quences of the political myopia of his politicians 
and the incompetence of his bureaucrats. 

There being unquestionably a very general 
will to cohere, it would be interesting to know 
if the great engineering institutions have any- 
thing to say about finding a way. In the 
meantime, may I again be accorded a few square 
inches of your valuable space to remark on one 
or two points which have arisen out of my 
previous letters, and to thank you for your 
recent editorial, ‘‘ Engineers and Men of 
Science,” blowing away an insidious cloid of 
mental confusion ? I should like first to assure 
Mr. R. G. Griffiths that I am in complete accord 
with the insistence in his letters that nothing 
really worth while can ever be done except under 
the inspiration of something much greater than 
material achievement or personal gain. Is not 
his idea that which has been expressed so simply 
and beautifully by the admonition ‘‘ Except 


the Lord build the house, they labour in vain 
that build it ’’ ? 

Mr. W. F. Dean’s suggestion that the Associa- 
tion of Scientific Workers already provides a 
suitable meeting ground for professional engi- 
neers is one which I find it impossible to accept 


for very much the reasons which you set out so 


convincingly in the leader already referred to, 
for I cannot see how horses of such different 
breeds and mentalities as engineers and 
scientists, however excellent by themselves, 
could possibly work effectively in double 
harness ; they would, it seems to me, be much 
more likely to upset apple carts than to ensure 
their progression. 

The qualifications and duty of engineers to 
become more closely identified with the direc- 
tion of policy are built, to my way of thinking, 
on the bed rock that engineering is essentially 
an art and only incidentally a science, and that 
all its achievements depend ultimately on skill 
and experience in making more effective the 
work of men as “‘ gregarious animals living in 
flocks, and hammering out with alternate 
strokes and mutual agreement what is necessary 
for them in those flocks, to get or produce.” 
That this seems to be one of those obvious 
things so liable to be lost sight of has been 
rather forcibly suggested by recent corre- 
spondents who have cited Latin, mathematics, 
and other items of school lore as necessary or 
desirable ingredients of a liberal education and 
yet have made no mention of the absolute 
indispensability of an understanding of all 
sorts and conditions of men. “TI ever con- 
gratulate myself,’ wrote Telford in his “ Life,” 
“upon the circumstances which compelled me 
to begin working with my own hands and thus 
to acquire early experience in the habits and 
feelings of workmen ; it being equally important 
to the Civil Engineer, as to Naval or Military 
Commanders, to have passed through all the 
grades of their profession.” 

How apt, fo-day, is that century-old con- 
fession of faith! And what blood and tears 
might have been saved had we professional 
engineers been in a position to persuade all 
Government Departments, and not only certain 
branches of the Admiralty and the Post Office, 
to heed it ! F. L. Mayer, B.Sc. 

Kingston-on-Thames, October 9th. 


ENGINEERING EDUCATION 


Sir,—Mr. Pestereff’s letter published in your 
August 21st issue, whilst occupying more than 
a full page, contained not one single reference 
to the cost of the engineering training to which 
he referred. 

The purpose of my letter published in your 
September 11th issue was not to agree ‘or dis- 
agree with anything Mr. Pestereff said, but 
merely to point out that the training indicated 
was exceedingly expensive, and that under the 
present industrial conditions the salaries paid 
make such a training unremunerative. 

Mr. Pestereff now writes in your October 
2nd issue professing that I had claimed that his 
proposals were not practicable from the financial 
point of view, and proceeds to set out a schedule 
showing a cost of education totalling up to 
within a few pounds of the estimate at which 
I had arrived. 

(In his schedule Mr. Pestereff goes further 
than I did, and includes elementary and pre- 
paratory education from five to thirteen years. 
His figures are on the low side. He could not 
obtain a first-class, or even a second-class, 
preparatory education for a son between eleven 
and fourteen years for as little as £100 per 
annum. In the second paragraph of my letter 
I referred to four years being spent at a public 
school, whereas Mr. Pestereff is satisfied with a 
secondary education at £100 per annum. How- 
ever, apart from these differences, his total is 








in line with mine, so we will, with your per- 





mission, keep to the main point I was endea- 
vouring to make, viz., that an expenditure of 
from £2500 to £3000 is necessary properly to 
educate and train a first-class engineer, and 
that the subsequent salaries likely to be offered 
to him will be unremunerative.) 

I am intrigued by Mr. Pestereff’s method of 
providing the necessary funds for the education 
he outlines. 

On the basis of the father having an earning 
capacity of £500 at thirty years, £600 at thirty- 
five years, and £700 at forty years, we may 
reasonably assume that £400 will apply at age 
twenty-five. Thus, between the ages twenty- 
five and thirty, the father’s average earnings 
will be £450 per annum, and, on average, his 
first child will be born within that period. 
Father’s budget would then read :— 


£ 





Average income ... 450 
Income tax . Guat shat idee dae | Ue 
ted for one e child . otal ib opel Lines ta lace. \oaeae 
for maint of self, wife, baby, 
rent, insurance, doctor’s bills, clothes, 
holidays, &c. aee 318 


We may reasonably suppose that the three 
children to which Mr. Pestereff refers in his last 
paragraph would be born in the ten-year period 
covered by the father’s age of from twenty-five 
to thirty-five years, when his income increases 
from £400 to £600 per annum. 

The budget now becomes as follows :— 


Co a ere ae 
Income tax ... acigty atid’ eee’ 
Savings for three children... - 216 


Balance for maintenance of self, wife, three 


young (rapidly growing) children, 
insurance, doctor’s bills, clothes, 
holidays, &c. AMA ie, bene ae Lehane 


Thus, according to Mr. Pestereff, the family 
of five will be maintained entirely on an income 
of £4 per week ! 

In correspondence of this sort it is, of course, 
expected that personalities shall not arise. 

However, whilst I have no quarrel with Mr. 
Pestereff on account of his ideas, nevertheless, 
I am tempted to suggest—in all good part— 
that he is not married and/or has no children. 

Seriously, I think that Mr. Pestereff’s own 
figures have shown up much more clearly than 
my letter did the total inadequacy of the salaries 
paid to trained, qualified, and experienced 
engineers. 

Further emphasis to the point I am trying 
to ventilate is given when Mr. Pestereff’s own 
salary figures are considered. 

Would an engineer who has been educated 
trained, qualified, and finally experienced, as 
described in Mr. Pestereff’s letter, be satisfied 
with a salary of £700 per annum at the age of 
forty ? Certainly no dentist, doctor, or lawyer 
would be so satisfied—and quite rightly so. 

In conclusion, I would again refer to Mr. 
Pestereff’s own figures, and the budget I have 
set out, which reveals a gross out-of-balance 
seale of ‘“‘expenditure”’ on account of the 
annual saving for the children’s education, at 
the very serious risk of injuring their health (to 
say nothing of that of the mother) on account 
of the inadequate housekeeping allowance 
which would be available. 

Not even an engineer can get a quart out of 
@ pint pot, and for engineers to be able to 
educate and train their sons in the manner 
described by Mr. Pestereff, they should, and 
must, be remunerated on an economic scale. 
That many engineers, owing to the past (and 
even present “‘ prosperous’ conditions), are 
compelled to prostitute their knowledge and 
ability for unremunerative salaries, serves only 
to emphasis how backward is their position 
relative to members of the other leading pro- 
fessions in this country. 

D. A. RUSSELL, 





October 8th. A.M.I. Mech. E. 
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British and Chinese Co-Operation 


(By a Special 


HE announcement by the British and 
American Governments that they are 
willing for “‘ the immediate relinquishment of 
extra-territorial rights and privileges in 
China ” is of great interest and importance 
to British engineers. The peculiar system, 
which will soon disappear, was originally 
planned to facilitate the opening of vast 
markets in China for foreign trade and to 
overcome the stubborn efforts made by the 
then rulers of China to prevent the admission 
of foreigners into their country on terms of 
equality and free association. ‘* The his- 
torical situation has been reversed,” stated 
one of the influential Chinese intellectuals 
ten years ago, “ it is no longer foreign culture 
forcing itself on China; it is China actively 
importing foreignism.”’ 

Commenting upon the historic announce- 
ment made by the British Government, The 
Times included in a leading article a state- 
ment which should encourage British engi- 
neers to consider carefully the future develop- 
ments in the Far East. It reads: “ The end 
of the old regime does not mean that the 
Western democracies will have no further 
part to play in the economic development of 
China. On the contrary, it paves the way for 
a fresh advance. For China will be a factor 
of immense importance in the expansion of 
world trade and world markets after the 
war.” 

Important factors influencing the great 
change in the attitude of Chinese officials 
and intellectuals towards foreign intercourse 
were applied science and the work of British 
engineers in that great country. The 
demonstration of the advantages of mecha- 
nisation in Hong Kong, the international 
settlement of Shanghai, and in the British 
concessions in Tientsin, Hankow, and Canton 
showed millions of Chinese that power pro- 
duction and modern machinery reduced the 
cost of manufactured goods, even in that land 
where muscular energy is, according to 
British standards, absurdly cheap. It also 
provided many amenities of life for the 
inhabitants of these places. It was notice- 
able that Chinese residents who could afford 
it quickly made an almost extravagant use 
of electric light for the illumination of the 
interior and exterior of their homes and busi- 
ness premises. During recent years the more 
progressive Chinese installed air-conditioning. 
apparatus. 

They have also organised mechanised 
factories, installed electric power plants in 
their own territory, in China proper there 
were extensive telegraph and_ telephone 
systems, and they installed broadcasting 
apparatus. They had developed civil avia- 
tion before the Japanese invasion. That act 
of aggression immensely stimulated the 
interest of the Chinese in engineering science, 
for they realised how tremendously mechani- 
sation would aid their resistance. 

It is impossible to overestimate the effect 
upon the Chinese people of the work done by 
British engineers in their country. Even 
while the old regime of officials opposed engi- 
neering schemes in China, the lesson, taught 
by applied science triumphs in foreign con- 
cessions, became more and more obvious to 
Chinese residents in those places and to 
countless Chinese visitors. In Hong Kong 
the two large shipyards not only had equip- 
ment for docking and repairing the largest 
ocean liners, but had built vessels up to 


Correspondent) 


by British firms in Hong Kong, Shanghai, 
and other places in China included many 
thousands of mechanics. It became apparent 
that the Chinese workman could soon adapt 
himself to the use of mechanised tools. His 
patience and amazing industry, together 
with the valuable characteristic of the work- 
men which we call “‘ common sense,”’ received 
many tributes from prominent British engi- 
neers in China. Nor must we overlook the 
good work that has been done, especially in 
recent years, by Chinese professional engineers 
who had been trained in British standards. 

The British were the pioneers of engineer- 
ing work in China. British engineers built 
more than half the mileage of railways in 
the country. In 1863, eighty years ago, Sir 
Macdonald Stevenson, who twenty years 
earlier had planned the first railway in India, 
visited China. As part of his comprehensive 
scheme for railway construction in that 
country, he urged that a line should be built 
to connect Rangoon with the Chinese city 
of Chungking (now the seat of the Chinese 
Government), on the upper reaches of the 
Yangtze River. In the emergency of the 
Japanese invasion the famous Burma Road 
was built to connect Rangoon with Chung- 
king, but the railway would have been far 
more valuable to the Chinese Armies in their 
anxiety to obtain modern equipment. It 
will be built as soon as possible. 

In civil engineering work British engineers 
have carried out schemes that have been of 
great benefit for the people of China. More 
than eighty years ago the British Govern- 
ment persuaded the Chinese to agree to the 
establishment of that wonderfully successful 
international organisation, now called the 
Chinese Maritime Customs Service. During 
its long history it has completed great 
improvements for navigation on the water- 
ways of China. British engineers have been 
employed in the construction of lighthouses 
along the coast and in reconstructing channels 
to facilitate the use of larger vessels. The 
remarkable approach from the ocean to 
Shanghai, 24 miles of which was entirely new 
channel, enabled liners for Europe and 
America to use the port with safety. The 
dredgers for removing the vast quantities 
of silt deposited by the Yangtze between the 
ocean and Shanghai were said to be the largest 
in the world. 

The Chinese Maritime Customs Service 
was of immense value to the Chinese nation. 
It enabled large foreign loans to be raised 
on the security of its revenues, and when the 
financial payments in connection with the 
loans had been paid, it handed over a surplus 
revenue to the Chinese Government, the 
surplus being greater than the total revenue 
collected under the old system. The chief 
administrator of this international body was 
always of British origin. It is a model 
organisation which might well be copied in 
connection with the most urgent and greatest 
of all engineering problems in China, flood 
prevention and the many hydraulic works 
needed to control tle waterways and to 
provide more extensive irrigation works in 
large northern and eastern areas that can 
be made productive where there is an ample 
supply of water. 

British and American engineers in the past 
have devoted their energies to flood and 
famine prevention works in China, but only 
a small fraction of what is needed to be done 


There are also great possibilities for hydro. 
electric plants, but any such schemes requira 
the most expert advice, which at present can 
only be provided by foreigners. 

When we survey the possibilities of engi. 
neering development, not only in China, but 


-}in the huge areas in South-Eastern Asia— 


Indo-China, Malaya, Siam, and the Nether. 
land Indies—we realise that it is possible 
for engineers to effect the transformation of 
many thousands of square miles which are at 
present unproductive, or only very partially 
developed, into areas that can supply vast 
quantities of the raw materials, vegetable 
and mineral, which will be urgently needed 
in the post-war years. 

Not the least important result of this trans- 
formation will be the rise in the standard of 
living for many hundreds of Asiatics, who 
have been existing for centuries in conditions 
of appalling poverty and ignorance. In this 
splendid work it is hoped that British engi. 
neers will take a prominent part. The experi- 
ence gained by many of them in India, Egypt, 
and other lands, in connection with large civil 
engineering works, will be of great value if 
utilised in the Far East. Above all is the 
fact that the Chinese and British have many 
national characteristics in common. In the 
past they have invariably worked har- 
moniously together in carrying out engineer- 
ing schemes. The Chinese emigrant was a 
very important factor in the economic 
development of Malaya. He will also be of 
great service in the reconstruction of the large 
areas in South-East Asia. We can look 
forward with confidence when the war is 
ended to a long period of peace, and gradually 
won prosperity, not only in China, but in 
adjoining lands. For a most important 
common characteristic of British and Chinese 
people is their hatred of war. 








Air Liners in South Africa 


WueEn war broke out the Union Admin- 
istration had in its airways service eighteen 
“J.U. 86” aeroplanes, of which one was 
a bomber imported for demonstration pur- 
poses and about to be converted into a 
freighter. All these aeroplanes were imme- 
diately taken over by the Department of 
Defence and the bomber was used as a model for 
the conversion of the others. Until Italy 
entered the war these machines were used for 
coastal reconnaissance work. In May, 1940, 
the rest of the Administration’s aeroplanes, 
eleven ‘J.U. 52s,” three-engined machines, 
with all the airway’s personnel, were mobilised 
and transferred to defence, which also acquired 
all equipment and the emergency landing 
grounds established along the airway’s routes. 
The airways’ personnel were all on the Defence 
Force Reserve and went over to the Air Force 
en bloc. Airways pilots flew the machines on 
coastal patrols and some of them afterwards 
became bomber and fighter pilots. Others 
were used on air transport work. At this time 
all civil flying stopped, but in December, 1940, 
a new S.A. Airways service was started with 
five imported Lockheed ‘ Lodestars,’’ flying 
the grand circle from Angola in the Belgian 
Congo vid the Union, Tanganyika, Kenya, and 
Uganda. In January, 1941, Vaaldam, the big 
partificial lake on the upper reaches of the Vaal 
River near Vereeniging, became a ‘port of call 
for Empire flying boats, which were already 
using Durban as one of their principal terminal 
points. In this way the veld was linked with 
the high seas by flying boat, an historical event, 
and an air service re-established between 
Lourengo Marques and the Witwatersrand. 
The new base was equipped in record time, 
including the erection of radio masts, designed 
and made in an electrification workshop in 








12,000 tons. The big labour force employed 





in that huge country has been accomplished. 
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The Engineer and Post-War 
Reconstruction 


Tur second of the Conferences arranged by 
the Institution of Civil Engineers to deal 
with the details of post-war planning as it 
affects the engineer—following the general 
Conference held in August—was held at 25, 
Great George Street, Westminster, London, on 
Tuesday, October 13th. The chair was again 
taken by Professor C. E. Inglis (President of the 
Institution of Civil Engineers). 

“The Economics of Building: a Planned 
Programme ; Financial Implications in Post- 
war Reconstruction ; Employment and Unem- 
ployment,” were the subjects for discussion, 
and the opening speaker was Sir. William 
Beveridge, who first stressed the importance of 
endeavouring now to find means for maintaining 
employment after the war and avoiding the 
position that arose in that respect after the last 
war. He emphasised that many in the Armed 
Forces to-day were worrying as to whether they 
would have a chance of employment when they 
came back. It was said that we must turn all 
our attention to the war, but the men in the 
Forces could not be expected to do that if they 
were worried as to what was to happen to them 
after the war. Therefore it was essential for 
those who were not able to take an active part 
in any of the Services to face that problem and 
try and solve it, and he was sure there was a 
solution. 

One of the ways to abolish unemployment 
after the war was national planning of all 
our resources, and another was the complete 
fluidity of those resources, In his view, national 
planning meant that somebody on behalf of 
the State must make a design of how resources 
should be used to meet the needs. That did not 
mean that everything would be run from 
Whitehall or that essential liberties would be 
destroyed, but it did mean making a design and 
then using the powers of the State to whatever 
extent might be necessary to maintain employ- 
ment. It was quite clear that the building 
industry—using the term in its widest form— 
could play a most important part in preventing 
unemployment. 

Taking the narrower aspect of housing, he 
said it bulked larger than any other branch 
of ‘‘ building.”” It had been said 300 or 400 
years ago that “the Englishman lives like a 
prince, but is housed like a pig,”’ and it was still 
true that the real difference in standard of 
living of those who were well off and those who 
were not so well off was mainly in housing. In 
the past great attention had been paid to 
improving conditions of work by way of shorter 
hours, greater safety, higher wages, and so on, 
but little, if anything, had been done to improve 
the conditions under which the housewife had 
to work and live. There was a great oppor- 
tunity here for helping in preventing unem- 
ployment. 

From another point of view, however, build- 
ing generally was not the most important way 
of maintaining employment in this country. 
The outstanding problem after the war would 
be to increase our export trade, but we could 
not export hoyses, and from that angle we 
should do our building as cheaply as possible 
and with as little labour and resources as 
possible. 

Assuming there was a programme of building, 
four main questions arose. The first was the 
question of location and preventing the growth 
of cities as they had grown in the past in the 
absence of any plan for either the buildings or 
the population. Here there were considerable 
problems of finance and administration which 
would have to be faced. 

On the question of finance, he was inclined 
to think there would have to be subsidies, 
although his general bias was in favour of 
making the consumer pay. There might be 
some sort of cerporation which would lend 
money for the purpose. 

The third question was who was going to 
carry out such a pro © when it had been 
prepared. Would it be left to local authorities, 
to public corporations, or entirely to private 
enterprise and competition ? t was a 
matter which would have to be discussed. 


Finally, there was the problem of labour for 
this work. How would it be possible to get 
sufficient people into the building trade and 
persuade them to work their hardest and not 
think that when the job was finished they would 
be unemployed ? In other words, what was 
required was fluidity of labour and resources, 
for without that it would be impossible to carry 
out a building programme, The answer, 
perhaps, was to prepare a definite plan and 
stick to it. 

Before, however, any of these things could be 
done it would be necessary to have some form 
of Government machinery to make it possible 
to do any of them. 

Dr. J. H. Clapham (until recently Professor 
of Economic History in Cambridge University) 
said it was possible to make admirable plans, 
but at the last moment some factor in human 
nature manifested itself which made the plans 
break down. After the last war some very fine 
plans had been prepared for demobilisation, 
starting with certain people and going through 
those who were considered important in varying 
degrees, but eventually the British soldier 
claimed that those who had been serving longest 
should be demobilised first, and that was how 
it had to be. Sir William Beveridge had spoken 
of some State action to make such a plan as he 
had outlined work, but after the war they 
would have to deal with tired men and perhaps 
angry men, which rather changed the outlook. 
However, that was no reason why a plan should 
not be prepared and executed to the best of 
their ability. As regards the balance between 
export values and amenity values, also men- 
tioned by Sir William, perhaps it would be 
highly profitable to turn over masses of people 
to the building industries generally, but there 
were two reasons for not being in too great a 
hurry to do that. The first was that, as had 
been said, it was not possible to export houses, 
and the second was that by completing a build- 
ing programme quickly we should arrive at a 
period of trouble through unemployment 
following the slackening down of building work. 

He was not very worried about the financial 
side, although he was not expert enough to 
suggest how the expenditure should be divided 
between the Central Government, local govern- 
ment, and the consumer. At the same time, 
he had no doubt the country would have 
sufficient resources at its disposal for carrying 
through a building programme of considerable 
magnitude, although not necessarily at break- 
neck speed. 

An important point to take into consideration 
in this matter was that well-known statisticians 
argued that, so far as could be seen, the popula- 
tion of this country would not be an increasing 
one during the next ten years. It certainly 
would not be increasing rapidly and in all 
probability it might even decline. That was 
exceedingly relevant to the consideration of any 
building programme. 

Mr. G. D. H. Cole (Chairman, Social Recon- 
struction Survey, Oxford) disagreed with the 
suggestion of Professor Clapham that we should 
go slow with any building programme. His 
own view was that we should proceed quickly, 
but in an orderly manner. There would be a 
far greater shortage of skilled men in the 
building trades than there would be, for 
example, in civil engineering, and it might be 
possible to expand the latter more quickly in 
the immediate post-war years. The main 
thing was to have a long-term programme and 
so to arrange matters that there were neither 
slumps nor. booms. Then there would have to 
be considered whether the State, local authori- 
ties, or private enterprise could carry out the 
work more cheaply and efficiently. His own 
belief was that it would be necessary to make 
credit facilities available for building at the 
cheapest possible level, and that was much 
more likely to be obtained by State loans and 
finance than by building societies. 

Mr. Ramsey (Reconstruction Committee, 
R.1.B.A.) spoke in defence of building societies 
as a means of carrying out a large part, at all 
events, of any building programme. 

Mr. A. T. Best (Messrs, Rendel, Palmer and 
Tritton, consulting civil engineers) discussed 
the position regarding civil engineering con- 





struction and expressed some fear of the 





tendency for the State to come into closer and 
closer control, and said that, although central- 
isation might be a good thing, departmentalism 
was certainly not. If a general building pro- 
gramme were carried out by the State or 
Government Departments instead of through 
the normal business channels, he was con- 
vinced the work would cost much more and be 
less effective; the Government Departments 
concerned would swell their organisations until 
they tended to burst, and many operatives 
engaged in the industry would be starved out 
of existence. There were also the professional 
classes to be considered, for there was the 
danger of many private firms going out of 
business. Government Departments would 
have quite enough to do in preparing large- 
scale planning and carrying out the general 
direction without handling such details as the 
drawing up of contract conditions, specifications, 
&c. We did not need such restrictions as a 
prohibition of the use of corrugated sheet of a 
bigger gauge than 26 without special permission, 
or the use of a 2in. nail when a lin. nail would 
do without the sanction of some Controller 
under penalty of a £100 fine or three months’ 
imprisonment or both ! 


Mr. D. H. Green (Trussed Concrete Steel 
Company, Ltd.) remarked that nothing had 
been said about a section of the industry which 
employed the majority of the capital tied up 
in it, and the majority of the labour employed 
on the site and carried out the majority of the 
research work on building development, viz., 
the specialists, of whom the Association of 
Specialists and Specialist Sub-contractors was 
the mouthpiece. These comprised people 
engaged in steel-frame construction, heating 
and ventilating, electrical installation, flooring 
contractors, architectural plasterers, and others, 
and there would be a tendency for the specialist’s 
work to expand rather than contract. During 
the post-war years the demand for labour must 
exceed the supply and the work of the organised 
specialist would then be extremely valuable. 


Mr. C. J. S. Fawcett (consulting engineer) 
emphasised that the whole building programme 
—construction and civil, as well as housing— 
would have to be a balanced scheme, and asked 
who was going to look after such an enormous 
programme. Would it be the Ministry of Works 
and Buildings or would some other authority 
take the matter in hand? It was to be hoped 
that we should not see what happened after 
the last war, when schemes took two years to 
get going. Then there was the question of 
whether grants would be made. It was to be 
hoped that position would be made clear, other- 
wise local authorities would hold up schemes in 
the hope of getting a grant. 

Mr. Hal Gutteridge (consulting mechanical 
engineer) discussed in some detail the develop- 
ment of factory design and urged that this 
should be the work of a team of professional 
men, employed by the client, with one of them 
acting as co-ordinator. 

Sir William Beveridge, briefly replying to a 
few of the points raised, said that even if it 
were assumed the population of this country 
would not increase or might even decrease, the 
important point to be taken into account was 
the tendency to congregate in particular areas. 
That did not depend on whether the total popu- 
lation of the country was growing or not. The 
difficulty in the past was that towns tended to 
grow, not because the population of the town 
increased, but because others from elsewhere 
came in, and it was that control of the location 
of industry which was so important, Care must 
also be taken to have regard to human nature, 
and particularly British human nature, which 
was not always the same as human nature in 
other countries. An important practical ques- 
tion was whether British people would insist 
on living in cottages rather than in blocks of 
flats. That had a bearing on _ house 
ownership. If employment was to be main- 
tained, there must be much greater mobility 
of labour and a readiness to take work 
away from where the people had been living. 
The ownership of houses was a handicap from 
that point of view. 


The next meeting of the series will be held on 





November 10th. 
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Railway Bearing Metals* 


By J. N. BRADLEY,} A.R.S.M., B.Sc., and 
HUGH O’NEILL,} M.Met., D.Sc. 


INTRODUCTION 


A RaILway organisation may require to 
produce 1500 tons of white metal per annum for 
use on bearings subjected to a variety of work- 
ing conditions and pressures. Furthermore, its 
policy will probably be to de-metal all worn 
bearings, recover borings and sweepings, and 
renovate the alloys to standard specifications 
prior to re-use. As an example, the 1939 pro- 
duction cycle on the German State Railways 


for high-tin white metal was as follows :— 
Per cent. Per cent. 
Old metal capable of 81-4 
re-use 
| ee sweepings, 6-3 
Metal from reclama- 6-1 dross 


works Recovery loss... 0-2 
Foundry and works 11-7 
losses 
New metal to make up 12-5< Losses by mixed 0-6 
borings 
Unmentioned... 0-2 


100-0 

In all these operations, questions of control, 
composition, and economy are naturally to the 
forefront. In view of the present stringency 
regarding the use of tin and the desirability of 
adopting substitutes, it is hoped that the par- 
ticulars given below will be of interest in con- 
nection with the utilisation of national supplies. 


PrRopertTIES OF StTanpDARD L.M.S. BEARING 
METALS 


Up to recent years the four alloys specified 
in Table I have been in use on the L.M.S. 


of 120 deg. This has the advantage that geome- 
trical similarity is maintained when deformation 
is performed by loading against the apex, and 
the results are truly comparable one with 
another. Mallock has shown that the hardness 
values given by P,—4L/xd* (where d is the 
diameter of the deformed flat), are independent 
of the applied testing load, and this makes such 
values superior to Brinell numbers for reference 
purposes. A weight - and -lever mechanism 
pressed the specimen against a bearing plate 
with a load of 200kilos., the alloy being 
immersed in an oil-bath with thermostatic 
control at 130 deg. Cent. in one case and auto- 
matic room temperature control at 20 deg. 
Cent. in the other. The decrease in height of 
the test piece observed on an Ames dial is 
plotted in Fig. 2, whilst the final Mallock hard- 
ness numbers after twenty-one days’ loading, 
when flow had practically ceased, are reported 
in Table I. There is liable to be a slight zero 
error in recording absolute height, owing to 
imperfections of the conical point, and the tests 
at 130 deg. Cent. were made on the specimens 
previously strained at 20 deg. Cent. The test 
pieces were cast from 400 deg. Cent. into a steel 
mould preheated to 200 deg. Cent. 


CoMPARISON OF LEAD-BASE AND MEDIUM TiN- 
BASE ALLOYS 

It was observed that the specimens 1 R, 2 R, 
and 2R (copper 6 per cent.), which all have 
their strength undermined by the presence of 
lead-tin “eutectic,” suffer most from creep 
under the influence of pressure. The lead-base 
alloy No. 3 R is therefore superior to the 60 per 
cent. tin alloy No. 2 R in this respect. 

Kiihnel‘ has shown that an alloy of this lead- 
base type offers better resistance to repeated 





impact than does one of the 60 per cent. tin 


TaBLeE I.—Compositions and Mechanical Properties* t+ 








lead 3 per cent,, which is machined prior to jts 
first white-metalling. Old bearings are dpe. 
metalled and degreased in trichlorethylene, but 
are not re-machined. Where the highest grade 
of white metal No. 1 N is to be employed, the 
tinning might preferably be carried out with 
pure tin rather than solder, in order to avoid the 
presence of the easily fusible lead-tin eutectic 
at the interface. Otherwise the standard pro. 
cedure is to preheat the bronze to 250 dec. to 
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Fic. 1—Inverse-rate Curves on L.M.S. Standard Bearing 
Metals at a Mean Cooling Rate of 1-7 deg. Cent. per 
minute 


275 deg. Cent., flux the surface with solid sal- 
ammoniac or killed spirits, and then immerse 
the shell for some minutes in a pot containing 
molten 60 per cent. tin white metal (No. 2 R) at 
about 375 deg. Cent. Large locomotive axle- 
boxes are not immersed in the bath, but stick 
alloy is applied and the temperature is main- 

























































































| Mallock hard- tained at about 275 deg. Cent. The hot tinned 
‘ 4 j tt ness (kilos. net Hie n ait shell is next rapidly transferred to a preheated 
Alloy Specification limits and examples, rine sq. mm.), ° oung’s modulus, : . vere 
fnagetg Not Gabe toed abt | peopee:!| “IE? it peret-tn., assembly of chills for metalling, and alloy i: 
Beets Te a (10/100/15) tion- x 10.-% 
L.M.S.|A.R.L.E —_—_—_—_j—___——| ‘at 20°C. | _—_;——____| ality, * |- . a3 Say 
No. No. Tin. | Copper. | Antimony| Lead. 20° C. | 130° C. | Ib. per | 20° C. | 60° C. |130° C. | | 
aed Slee Cabelas Ea ee 8 hg 200 KG. DRiCu 6 
6H IN | 84-86) 46 9-12 {0-2 max. » k— ok 
85-6 | 5-00 9-73 0-26 28-0 | 10-9 2-02 | 1500 | 7-7 | 7-0 | 4:6 we 
. | 
6J IR 80-85 4-6 8-10 (5-0 max. 1 
81-2] 4:3 9-8 4-7 32-3 9-68 | 1-72 | 1061 | 7-5 | 6-7 | 3-4 Va 
6K 2R | 58-60; 2-6 9-10 Diff. 130 °C. 
58-9 2-4 9-3 29-4 23-9 3-58 0-65 Low 4-8 4-3 1-0 
59-1 | 6-2 9-8 24-9 30 4-53 | 0-66 Fa i re ik 4 
oe Ltr 
-- 3R | 11-13/1-0 max. 12-14 Diff. 3 7 ie ORITT 
11-0] 0-4 13-0 75-6 22-8 8-63 | 2-09 | 1132 | 4-3 | 4-2 | 2-9 = eT 
neers 3 
* Chosen from results on somewhat similar alloys obtained under special conditions by J. W. Cuthbertson, Pd : te 
J., Inst. Metals, 1939, 64, 209. S oe 
+ See Fig. 1 for cooling curves of the chosen alloys. Sit a! 
t For indentation tests on the micro-constituents, see H. O'Neill, Metallurgia, 1941, 23, 71. 3 A nr 
. ‘ —— ra Ricuss 
Railway. The thermal arrests recorded inj type, though Greenwood’s results® suggest that = — ‘ee 
Fig. 1 have been carefully determined by | both have about equal resistance to pounding. ———— Lesion . 
potentiometric methods during mechanical | Unfortunately, the former alloy is much more eet eh ad pa 
agitation of the contents of the cooling crucible. | prone to segregation in thick bearings than is ———=———— Geese 
Mechanical tests of a bearing metal are most | the latter. Archbutt and Deeley* remark that 
instructive when carried out at @ normal work-|lead-tin-antimony alloys “are said to wear 
ing temperature. In railway axle-boxes this | better than the tin-antimony-copper alloys, . . . 
appears to be between 60 deg. and 80 deg.| but they are less cool in running and therefore 
less suitable for high speeds.” On the other yer : = - 


Cent.,! though Pearce* recorded 115 deg. Cent. 
in the United States, and values as high as 
120 deg. Cent. are reached in automobile engine 
bearings. As an outside limit it may therefore 
be desirable to know the mechanical properties 
of white metals at 130 deg. Cent. 

Since there is a liability of extrusion effects 
at elevated temperatures and pressures, creep 
tests have been made of the four L.M.S. alloys. 
The test piece chosen was a conical, unmachined 
casting about 0-66in. high, with an apex angle 


* Institute of Metals, 1942.—Abstract. 

+ L.M.S. research laboratory, Derby. 

1W. A. Stanier, ‘‘ General Discussion on Lubrication 
and Lubricants ”’ (Inst. Mech. Eng.), 1937 (I). 

— Garbers, Organ Fortschritte Eisenbahnwesens, 1936, 
91, 295. 

— Smith, “ Proc.,’”’ New England Railroad Club, 1936, 
December 8th. 

2 E. S. Pearce, ‘“ Trans.,’’ Amer. Soc. Mech. Eng., 1940, 
62, 633. 

3 C. Williams, ‘‘ General Discussion on Lubrication and 
Lubricants ” (Inst. Mech. Eng.), 1937 (1). 








hand, a lead-base alloy containing antimony 
15 and tin 5 per cent. has been found capable of 
continuing in service under increased tempera- 
tures to a greater extent than many tin-base 
bearing metals,? and Fowler* reports satis- 
factory performance for railway work in the 
absence of hammering stresses and heavy loads. 
Apart from dangers of admixture in reclamation 
and metalling shops, it appears that lead-base 
alloys could be employed to a considerable 
extent. 

METALLING PROCEDURE AND BONDING TESTS 


Most of the bearing shells on the L.M.S. 
consist of a bronze containing tin 7, zinc 4, and 





4 R. Kiihnel, “‘ Werkstoffe fir Gleitlager,’’ Berlin, 1939. 

5 H. Greenwood, J., Inst. Metals, 1934, 55, 77. 

6L. Archbutt and R. M. Deeley, “ Lubrication and 
Lubricants,’’ London, 1920. 

7A. H. Mundey, C. C. Bissett, and J. Cartland, /., 
Inst. Metals, 1922, 28, 141. 

8H. Fowler, J., Inst. Metals, 1924, 31, 3. 
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Fic. 2—Creep Tests on L.M.S. Standard Bearing Metals 


poured in from the pots, using the following 
temperatures :— 


Deg. Cent. 

Casting temperatures— 

No. 1 N alloy ... 375-400 

No. 1 R alloy 375-400 

No. 2 BR alloy 375-400 

No. 3 R alloy ... 350-380 
Chill temperatures— 

Big-end chills ... 250-300 

Other chills 100-150 


Experience has shown that pyrometers and 
visual temperature indicators on white-metalling 
pots not only require a good deal of maintenance, 
but are liable to be ignored by workmen when 
pressed for time. It was therefore recommended 
to the chief mechanical engineer that the gas- 





heated melting pots should be thermostatically 
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controlled, and this has been done with satis- 
factory results. 

All engineers are anxious to obtain good 
ponding between the anti-friction metal and 
the bearing shell, for inferior adhesion is said to 
lead to excessive stressing of the white metal 
and @ liability of hot running. If oil under 

re obtains access to the interface vid a 
fatigue crack or chain of pores, heat con- 
ductivity from the white metal to the axle-box 
may be impaired, and detachment of the white 
metal will proceed steadily if the adhesion is 

r. It is difficult during production to main- 
tain proper inspection as regards adhesion, for 


TaBLE Il.—Impact Adhesion Tests 





| Inter- Impact, 
Exp. Description. mediate adhesion 
tinning value, 
alloy. foot-Ib. 
A | Metal 2 R (60 per cent. 
| tin) on bronze— 
Tinning time :_ 3 min. 2R 26, 30= 28 
7 min. 34, 118=76 
15 min. a 33, 38= 36 
| Sn 55 
B | Proprietary tinning Pb 42 104, 118=111 
alloy tria Sb 3 
C | Bearing without serra 
| _ tions, cast vertically 2R 120 N.D.* 
Transverse serrations, 
cast vertically —... i 120 N.D.* 
D | Lead-base (3 R) metal 
| on bronze pe 42 wa 37 
| 115.N.D.* 
78 N.D.* 
78 N.D.* 








s ND Ww hite n me netal “gheared ‘but not detached. 


a simple chiselling test is only very qualitative, 
and Mahoux® reports that sounding tests can 
be misleading. At the same time, any specialised 
testing rig leads to specialised and unrepre- 
sentative treatment on the part of the workmen. 
For inspection purposes an impact adhesion 
test was introduced on the L.M.S. in 1935, which 
uses carriage and wagon bearings as samples and 
measures the energy required to detach the 
layer of white metal from prismatic test pieces 
machined from the actual bearing. These 


and the tool of the striking shoe then rests on 
this step. Any machined ridges or grooves in 
the bronze are arranged to be parallel with the 
direction of movement of the Izod pendulum, 
and the foot-pounds required to remove the 
layer of white metal is recorded as the impact 
adhesion value. Very good metalling practice 
gives ‘a test piece from which the white metal 
cannot be detached, the shoe actually shearing 
through the alloy rather than breaking it. away 
from the bronze. Poor adhesion leads to values 
of only 3 or 4 foot-pounds, and as a result of the 

















Fic, 3—Specimens for Impact Adhesion Tests 


experience gained it is considered that this test 
should yield an average impact adhesion value 
of 23 foot-pounds, 1.e., 30 foot-pounds per 
square inch. Values obtained for certain 
experiments are given in Table IT. 

Fig. 3 also shows auxiliary apparatus for 
white metal adhesion experiments. Bronze 
blocks, 3}in. by 2#in. by l}in., fit against a 
cast iron chill having an internal runner so that 
the white metal may be bottom cast against the 
vertical face of the block. Holes for taking 
thermo-couples to measure the initial tempera- 


alloy 1,R tinned with alloy 2 R has given the 
following results :— 

















TaBLe Il 
Shear 
Test | stress, Remarks. 
pad. | tons per 
8q. inch. 
A 3-0 Sheared through white metal 
B 2-6 
Cc Nil No adhesion though tinning appeared 
satisfactory 





Although present practice with bronze shells 
is to apply metal to a machined surface, it is 
nevertheless possible to obtain reasonable 
results on metal in the cast condition. A pre- 
liminary abrasive treatment by grinding or sand 
or shot blasting may be applied, but particles 
of grit may become embedded in the surface of 
the bronze and projected oil may be forced into 
‘deep surface irregularities. Experiments in this 
connection were made with the test blocks illus- 
trated in Fig. 3, some of the surface area being 
machined and the rest being sand-blasted, and 
pickled for ten minutes in cold acid (2 vols. 
conc. sulphuric acid, 1 vol. conc. nitric acid, 
1 vol. water), followed by washing in boiling 
water for five minutes and wire brushing. Cold 
33 per cent. hydrochloric acid could be used as 
an alternative, with subsequent neutralisation 
in hot 3 per cent. caustic soda solution, followed 
by washing. Impact adhesion tests gave the 
results shown in Table IV. 

Tapte IV.—White Metal 1 N on Bronze 





Impact test, foot-Ib. 
per $4. inch. 





Condition of bronze surface. 





Tested at | Tested a 

18 deg. C. | 100deg. C. 
Machined nie ba eee oe 25 14 
Sand-blasted only bie 24 10 
Sand: blasted jos pickled .. uh 26 —- 








RECLAMATION OF ScraP—THE BRADLEY 
PROCESS 


Metal melted out from old bearings, together 








tures of both chill and blocks are provided, and 














Fic. 4—Static Adhesion Test on Locomotive Azle-box Bearing 


specimens of fin. by jin. section are clamped in 
the vice of the Izod machine ; Fig. 3 illustrates 
two of them which have been removed by 
drilling and then tested by impact. A special 
striking shoe is arranged to rest on the Izod 
anvil and engages the thick white metal layer 
at a distance of */,,in. above the junction with 
the bronze. Many railway bearing linings have 
hitherto been rather thick, and the test would 
require adaption for thinner metal. With 3/,,in. 
deposits a specimen lin. by fin. is machined 
with a horizontal step of }in. at the interface, 


°G. Mahoux, Mecanique, 1937, 21, 182. 





the latter are afterwards sawn up into impact 
adhesion test pieces of standard size:. 

For locomotive axle-box shells, where the 
impact adhesion test would mean the destruction 
of a large bronze casting, another procedure has 
been devised which may similarly be applied 
to a proportion of the shop output for control 
inspection purposes. This is illustrated in 
Fig. 4 and consists of shaping away some of the 
lining so as to leave projecting square, lin. by 
lin., test pads of white metal. These are then 
sheared from the bronze by static loading in a 
compression testing machine with the special 





tool shown on the left. In the test illustrated, 





with melting dross, clean borings, and mixed 





Fic. 5—Batch Treatment Furnace for Bradley Process 


borings of bronze and white metal from the 
machine shops, are concentrated at Derby 
Carriage and Wagon Works for renovation. 
Accidental admixture with some lead and zinc 
is liable to occur during this collection of metal, 
and doubt has sometimes been expressed as to 
whether renovated bearing alloy is as good as 
virgin metal of the same composition. The 
question of “ modification’’ effects during 
melting must be borne in mind, but our expe- 


due to renovation, and tests by Graebing?® led 








10 A. Graebing, Braunkohle, 1936, 35, 613. 


rience has not brought to light definite defects © 
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him to conclude that the running properties of 
white metal did not deteriorate by repeated 
reclamation. 

Mixed borings and various mixed residues 
require special treatments, and one way of 
dealing with the former is to liquate away the 
white metal on inclined hearths at a suitable 
temperature. A less efficient way is to use a 
melting pot and skim off the “recovered 
borings’ of bronze from the surface layer. 
With static liquation these processes leave 
behind a sinter of bronze and white metal, but 
by centrifugal liquation the bronze residue is 
much less contaminated with white metal than 
in the simpler process. In an endeavour to 
obtain improved methods for dealing with 
mixed borings and residues, research was com- 
menced in 1937 which ultimately led to the 
development of the Bradley process described 
below. 

At this time powder metallurgy was receiving 
much attention, and the possibility of powdering 
the more fusible white metal and its removal 
from the bronze by sieving appeared attractive. 
Rees! had described the powdering of fusible 
alloys by mechanical means and had stated that 
alloys which solidified over a range of tempera- 
ture were the most suitable. 

From a consideration of the cooling curves in 
Fig. 1 it was evident that, apart from the CuSn 
point at about 360 deg. Cent., a considerable 
temperature exists between liquidus and 
solidus of all these L.M.S. alloys. Preliminary 
experiments conducted in a small drum which 
was rotated in a thermostatically controlled oil 
bath soon showed that it was possible to powder 
the white metals without affecting the bronze. 
These results were so encouraging that it was 
decided to build a semi-large-scale plant which 
might later be adapted to form a continuously 
operated separation plant. 

A special rotating drum furnace shown in 
Fig. 5 was designed and made for this work by 
Birmingham Electric Furnaces, Ltd., and 
employed forced air circulation and automatic 
temperature control. A steel drum, Ift. 3in. in 
diameter by 3ft. 6in. long, rotates inside the 
furnace proper; this was later equipped with 
two fins, 3in. deep, which are diametrically 


opposed and extend along its whole length. The | neers some time in August. 


furnace is electrically heated and its tempera- 


ture is controlled te within +2-5 deg. Cent. of | buildings and machinery, construction of a 
the setting. A drum speed of 20 r.p.m. was | pump house at the river, pipe lines to the works, 
found to be satisfactory, and experiments were} and water storage reservoirs, is also in hand, 
and before many weeks the whole works area 
These were sealed in the drum and after heating | will present a scene of the utmost activity. 


conducted on charges up to 40 Ib. in weight. 


to the set temperature were agitated for a 
period of about ten minutes and then with- 
drawn without further cooling. The internal 
fins served to lift and drop the charge on to the 


pred —— < o Sn ga door iwron peaget ments are considerable alterations and addi- 
powder and easily removed from the bronze tions te plant at Iscor Works, Pretoria. Until 
by sewing. ‘The pe 13 is now coming into suck Seems ee Works io 
operation in Derby Works, and the conditions as regards the manufacture of steel, slabs 
n for batch and continuous operation | fF the plate mill will be rolled at Pretoria in 
eee a new 44in. blooming and slabbing mill, which 
has recently been ordered in ica, and 
which is due for delivery early in 1943. -The 
installation of this mill will involve considerable 
alterations to buildings and the provision of 
new buildings, some of which are already in 
course of erection. 


will be described. 
(To be continued) 
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Progress at the New Iscor 
Works 
In August of 1941 information furnished by 


Corporation, Ltd., of Pretoria, Transvaal, 


steel production. In addition to its “ Iscor ” 





and work on these is now in hand. The néces- 
sary new cranes for this mill have been ordered 
: -* |from England and the United States, and 
the South African Iron and Steel Industrial clttain other ‘farts-nre being made in South 
f - 4 SAfricn, 
foreshadowed extensive developments in its equipment is also involved, and this is being 


Vereeniging and the works. Negotiations have 
also been carried out for the requisite water 
supply to the works, electric power supply, 
and railway access, and arrangements have 
been made for the temporary water and electric 
supplies which will be needed shortly to meet 
contractors’ requirements during the con- 
struction period. 

Towards the end of last year orders were 
placed in America for the complete plate mill, 
which will be a single-stand, four-high reversing 
mill, having rolls 38in. and 52in. diameter by 
110in. long, capable of rolling plates up to 8ft. 
in width and about lin. thick, together with 
its slab-reheating furnace, auxiliary electrical 
equipment, and plate-shearing machinery. The 
Iscor works will itself manufacture ce’ other 
parts of the mill necessary to complete the 
equipment, and the buildings will be fabricated 
in South Africa very largely from ‘“‘Iscor ” 
steel. The-main electrical equipment for the 
works, comprising the high-tension switchgear, 
transformers, rotary converters, mill driving 
motor, and its accessory equipment will be 
supplied from England, and these items will be 
very similar to the corresponding equipment at 
‘‘Iscor’s” Pretoria Works. The various cranes 
for the whole of the mill department have been 
ordered from England, but in certain cases the 
structural work will be fabricated in South 
Africa from “ Iscor ” material. 
Work on the site is now well advanced, and 
a bore-hole has been sunk which yields a supply 
of water for construction purposes of 1200 
gallons per hour. The necessary constructional 
base lines for laying out the works have also 
been determined, and fixed by means of con- 
crete beacons situated at points commanding 
the whole area of the new works. The building 
of a new branch railway connecting the South 
African Railways’ main Johannesburg and 
Vereeniging line to the works area has also been 
commenced, and excavation and filling work is 
proceeding rapidly. 
The new administration offices for the plate 
mill department are now under construction, and 
it was hoped that they would be ready for tem- 
porary occupation by the construction engi- 
Civil engineering 
work, such as site levelling, foundation work for 


ALTERATIONS AND ADDITIONS AT Iscor 
Works 


Running parallel with the above develop- 


Additional soaking pits will also be required, 


A large amount of new electrical 





struction of more permanent roads between 


of sufficient for all 
pe apne: mat Se i 


ing in the shape of the large power station at 
top Ri 





Works at Pretoria, it appeated that a new works 
was contemplated to be built on a site which 
had been chosen near Vereeniging, some 40 
miles from Johannesburg, and which it was 
proposed to name Vanderbijl Works. Since 
that time the scheme has been approved and 
the necessary preliminary work for the con- 
struction of the first portion, namely, a new 
heavy plate mill, with its accessory services, 
has been going steadily forward. The site has 
now been surveyed and existing farm roads 
improved and developed to provide temporary 
access to the various areas, pending the con- 





11 R. W. Rees, J., Inst. Metals, 1935, 57, 193. 
12 British patent No. 540,536. 


ordered from the same sources as the correspond- 
ing electrical equipment at Vanderbijl. Orders 
for a new light section mill have been placed 
overseas, with its accessory electrical equip- 
ment, and work on this mill, which will be 
situated at Pretoria, is also well under way. 
This mill will serve to relieve the existing mills 
of a certain number of intermediate sections, 
and when it is in operation will enable the 
present mills to increase their outputs of 
sections more suited to their respective dimen- 
sions. The new buildings and cranes for this 
mill will be largely of South African manu- 
facture. 


necessary housing accommodation for em. 
ployees at Vanderbijl on modern town-planni 
lines, and it is hoped to commence the erection 
of the first group of houses in the near future, 

The new plate mill at Vanderbijl will have an 
initial output of 100,000 tons of finished plate 
per annum. The design of the mill is such that 
when the next stage of development is entered 
upon, the mill will form the first unit in a semj. 
continuous hot strip mill plant, which will be 
able to produce the necessary thin strip for 
manufacturing black and galvanised sheets, 
tinplate, hot and cold strip, &c. 

When this stage of production commences 
there will require to be built a coke oven batiery, 
a blast-furnace, steel melting furnace and mixer, 
and a slabbing and blooming mill, while al] 
auxiliary services will require to be developed 
or enlarged accordingly. As already stated, unti] 
these departments are built the plate mill 
will be supplied with cold slabs rolled on the 
new cogging mill which will be installed at 
Pretoria at the same time as the plate mill at 
Vanderbijl. The additional steel for these 
slabs will be supplied by the new Bessemer 
plant at the Pretoria works. 


EQUIPMENT OF THE NEW Works 


The Vanderbijl Works, when completed, will 
comprise seven complete coke oven batteries, 
each of 600-700 tons coking capacity per day, 
three or four complete units to take care of all 
the by-products from the above coke oven 
batteries, four blast-furnaces, each of 750-800 
tons output per day, and complete with stock- 
yard, gas cleaning plants, blowers, boilers, pig 
casting machines, and all other auxiliaries. 
There will eventually be a combined Bessemer 
and open-hearth plant on the same lines as at 
Pretoria. At least seven open-hearth furnaces 
can be built with the accompanying Bessemer 
converters and mixers, and all necessary mould 
yards, stripper bays, &c. If conditions in 
South Africa should require it, @ wide plate 
mill, capable of rolling the heaviest plates 
called for, will be installed. The steel-making 
capacity of the works when fully equipped 
will be 1,000,000 tons. 
An important consideration in the selection 
of a site for works of the dimensions now 
described is the certainty that there will 
never be a shortage of electric power supply. 
While a steel works is itself capable of generat.ng 
quite an appreciable quantity of the electricity 
required to run the works, it is usually found 
that the gases used for this purpose can be more 
economically employed for heating purposes in 
the works, and that it is advantageous to have 
available an external source of power supply 
ble needs. 
at Vereenig- 


with the power station 


af Veetaialie Unit and ta the ew power 
station now bui in the Free State, just 
on the other side of 


Vaal River. 
In addition to these advantages, the new 


Vanderbijl Works will be within a comparatively 
short distance by railway from Johannesburg, 
with its ever-growing demand for steel, and 
there is also to be remembered the growing 
industrial development in the Vereeniging area, 
where new industries are being started and 
existing industries e 
of the country as a whole. These industries 
will also form sources of supply for many of the 
corporation’s own requirements, to their mutual 
benefit. 


to meet the needs 


The Vanderbijl Works, together with altera- 


tions now proceeding at “‘ Iscor,”’ are estimated 
to cost, when all is completed, £6,000,000 at 
least. 








ControL oF CANADIAN Mines.—The opening 


of new mines and extension of existing mines in 
Canada has been prohibited except under permit 
from the Metals Controller. This step has been 
taken 


because labour shortage has become acute 


in some fields of mining and ‘‘ essential mines must 
be provided with adequate man power.” 
understood that the new r 
fere with plans for inc 


It is 
tions will not inter- 
, wherever possible, 








The corporation is also preparing fully 


the output of copper, zinc, lead, and other metals 
worked-out schemes for the construction of the ' and minerals needed in the war programme. 
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Hayle Foundry* 
By RHYS JENKINS 


HayvLE Founpry was started shortly before 
the year 1780 by John Harvey. He had been 
carrying on @ smithy at Hayle for some years, 
and before that at Carnhell Green, in the parish 
of Gwinear. That the foundry was in existence 
in 1780 is made clear by a deed in which Lord 
Arundel of Wardour grants John Harvey, of 
St. Erth, Cornwall, blacksmith, liberty to make 
acanal from the River Hayle for the use of the 
foundry by him lately erected in the parish of 
St. Erth. This deed is dated September 29th, 
1780. That it had not been started more than a 
year or so earlier would appear from the letter 
from Dudley to Watt, already referred to, from 
which it seems that the only ironfoundry in 
Cornwall in 1777 was that of Captain Carceek. 
Probably, too, this view is supported by the 
fact that in 1776 Harvey took a cargo of iron 
over to Neath, where he sold it ; this iron must 
have been cast iron scrap (wrought iron scrap 
could be used up by the smiths in Cornwall), 
and if at that date he had been running a 
foundry, one imagines that he could have 
worked up the cargo himself. 

There are stories current that Harvey 
acquired a knowledge of the art of ironfounding, 
and in particular of the way in which iron pipes 
were made, by visiting in disguise foundries in 
other parts of the country. No doubt, when 
contemplating entry upon the foundry business, 
he did visit a foundry or foundries, probably in 
Bristol, with the object of obtaining a general 
knowledge of the business, but, likewise with 
little doubt, he managed to induce a skilled 
workman, perhaps more than one, to come down 
to Cornwall and take service under him. To 
have been in possession of means to enter upon 
foundry work suggests that he had by this time 
built up a smithy business of some extent, the 
conduct of which would not have allowed him 
time to learn and to carry on moulding and iron- 
founding himself. , As to the capital required, it 
should be stated that Harvey had partners in 
the foundry business ; Andrew Vivian (d. 1842) 
is mentioned as one of them. 

We have no knowledge of the progress of the 
foundry in its earlier years; probably it was 
kept well employed on the smaller and simpler 
castings required on the mines, while the engine 
cylinders, condensers, air pumps, and other 
important work came from beyond the county. 
Indeed, it was not until 1795, when the Bersham 
works of John Wilkinson closed down, that 
Boulton and Watt ceased to exercise control 
over the place of production of the cylinders. 
But before the death of John Harvey in 1803 
engine castings were being made. In 1797 
there were in hand the air pump and condenser 
for a 40in. engine for Wheal Jewel, and it 
appears that all the castings for an 18in. engine 
could be made. The production of air pumps 
and engine cylinders is evidence that the foundry 
was provided with a boring mill; indeed, it is 
likely that it had been so for a number of years, 
for the casting and boring of pump barrels must 
have been undertaken at an early date in the 
history of the foundry. 

Upon the death of John Harvey the foundry 
came into the possession of his only surviving 
son Henry (b. 1775, d. 1850). Henry Harvey 
no doubt understood the ironfounding business 
very well, but he was not so much an iron- 
founder as a business man ; he launched out as 
a merchant and was active in the development 
of the port of Hayle. He took as a partner 
Hanniball Blewett of Crowan, and the firm was 
known for some years as Harvey, Blewett and 
Co. Richard Trevithick, writing in 1812, says, 
Blewett, Harvey and Vivian. Blewett went out 
of the firm soon after this. 

Although the activities of Henry Harvey 
were distributed over a wider area, it was during 
his time that Hayle developed from a small 
foundry into an engine works of the first rank. 
In October, 1825, Simon Goodrich (1773-1847), 
the engineer to the Navy Board, and familiar 
with what was going on in the way of engine 
building in most parts of the country, visited 
Cornwall, and in his journal refers to Hayle as 


* Newcomen Soriety, October, 1942. From a paper 
“Early Engineering and Ironfounding in Cornwall.” 











an “ extensive Iron Foundry and Steam Engine 
Manufactory.”’ He was taken over the works 
by Henry Harvey and writes: ‘‘ I was surprised 
to see the extent of this work and the number of 
tools and means for doing work, considering 
what is doing in other parts of the country, and 
notwithstanding this there is a Rival Foundry 
and Engine Manufactory in the neighbourhood 
of this.” 

The initial steps of this development were 
made under the directions of Arthur Woolf 
(1766-1837), who came back to Cornwall from 
London in 1811 or 1812. The date at which he 
became associated with Hayle cannot be 
stated ; perhaps it was about 1820. He left in 
1833 and went to live in retirement in Guernsey. 
The importance of the part he played in the 
development of engine construction in Cornwall 
is generally recognised. 

According to @ newspaper account, Henry 
Harvey retired about ten years before his 
death, say, in 1840, in favour of his nephew. 
He had never married, but his three sisters had 
done so, one to Richard Trevithick, another to 
William West, who had assisted in the con- 
struction of Trevithick’s steam carriage, and 
the third to John Harvey, of Helston, who was 
related to John Harvey, of Hayle. Each of the 
sisters had sons, so Henry Harvey had a 
number of nephews. Many of these entered the 
business, and the descendants of William West 
in particular were closely connected with the 
firm of Harvey and Co. for generations. How- 
ever, the nephew who succeeded was Nicholas 
Oliver Harvey, the son of John Harvey, of 
Helston ; he was born in 1801 and as a youth 
spent some time at Hayle Foundry ; later he 
was a pupil at the Eagle Foundry, Birmingham, 
under William Brunton. At the age of twenty- 
one he returned to Hayle to assist in the 
management ; this would be at the period when 
Woolf was there and Hayle was developing into 
an engine works. However, at this time Nicholas 
Harvey did not remain long in Cornwall ; it is 
stated that his health failed, at any rate he 
went to London, and there, by the good offices 
of Samuel Seaward, he made the acquaintance 
of the owners of the Fijnoord Engineering 
Works at Rotterdam. He took service under 
this firm and was engaged in the construction of 
some of the first steamboats built for service on 
the Rhine. At Rotterdam, in 1828, he had a 
visit from Richard Trevithick, who describes 
him as engineer to the Steam Navigation Com- 
pany at Rotterdam. Trevithick, in his letter 
to Davies Gilbert, goes on to say: “‘ They have 
a ship 235 feet long, 1500 tons burthen, with 
three 50-inch cylinders double, also two other 
vessels 150 feet long, each with two 50-inch 
cylinders double.... The Steam Navigation 
Company built them, and many others of 
different sizes.” 

The Fijnoord Works began to build ships in 
1826 (the company was formed im 1824), and it 
was here that the first compound engines with 
intermediate receivers were made. As early as 
1829 they had converted a two-cylinder boat 
engine made in England into a compound by 
replacing one of the cylinders by another of 
larger size. There is nothing to show that 
Harvey was instrumental in getting the com- 
pound system taken up; by this time the 
Woolf compound engine was well known on the 
Continent, but the fact that he knew Woolf and 
had served at Hayle while Woolf was there is 
interesting. 

After about five years in Holland Harvey 
engaged under a Prussian firm to set up works 
for shipbuilding and making boat engines at 
Sterkerade (Sterkrade, a town on or near the 
River Emscher, which runs mto the Rhine, 
north of Duigburg). Here his stay was not pro- 
longed’; in 1834 he returned to England and 
to Hayle, bringing with him a wife, as well as 
two favourite workmen, probably men that he 
had trained himself. With Hayle Works he was 
connected for the rest of his life, and before his 
death he had become the principal partner. 
This period, 1834-61, was probably the most 
prosperous in the history of ‘the concern, 
and indeed of the other foundries in Cornwall 
likewise. 

At the time of his death in 1861 his eldest 
son, Henry Nichclas Harvey (1857-92) was 
only four years old, and the control of the Hayle 








Works devolved upon William Husband (1822— 
87). Husband had been an apprentice at 
Hayle, and Nicholas Harvey had taken a liking 
to him ; he must have shown marked ability as 
@ young man, for in 1843, when he was twenty- 
one years old, he was sent to Holland in charge 
of the erection of a large pumping engine. 
While on this job he learned the Dutch language, 
and on its completion he was appointed by the 
Dutch Government the mechanical engineer in 
charge of the steam machinery for the drainage 
of Haarlem Lake. After six years or so in 
Holland he returned to England, and in 1852 
Nicholas Harvey appointed him London 
manager for the Hayle company. Two years 
later he was brought back to Hayle to take 
charge of the engineering department, and then 
upon, or soon after, the death of Nicholas 
Harvey he became the managing partner. This 
position he retained until he was sixty-three 
years old. In 1885 he left Hayle for London. 
Just before this, in 1883, the firm had been 
converted into a limited liability company. 

Henry Nicholas Harvey (1857-92) served 
an apprenticeship at Hayle under Husband ; in 
1882 he was placed in charge of the London 
office, and when Husband came to London 
young Harvey went back to Hayle. He died 
in 1892. It was during his time, in the year 
1888-90, that the company went in for ship- 
building on a@ large scale. The former staff of 
700 men and boys was increased to 1200. The 
result was a great loss and this branch of the 
work was abandoned in 1893. 

It seems that about the year 1868 Nicholas 
James West became a partner and works 
manager ; possibly he took the place of Henry 
Nicholas Harvey at the head of the concern in 
1892 ; he left in 1895 and commenced practice 
as a consulting engineer. 

The last name to be mentioned in connection 
with Hayle is that of Jebuz Bickle, described as 
“‘for many years the superintending and con- 
sulting engineer of the works.” He died in 
1902, and in the following year, 1903, the works 
closed down. The name of Harvey and Co., 
however, is still a prominent one in Hayle, 
where they carry on business as timber, coal, 
and iron merchants. 

To go back to a consideration of some of the 
engine work done at Hayle. For the first 
twenty years of the nineteenth century all the 
cylinders and important castings for engines 
set. up in Cornwall seem to have come from the 
Neath Abbey fronworks; for example, the 
cylinder and other castings for Woolf’s 90in. 
engine at the Consolidated Mines, 1819, came 
from that works; indeed, the working draw- 
ings signed by him are still in existence. The 
casting and boring of large cylinders was started 
at Hayle soon after 1820, no doubt at the time 
when Woolf became connected with the works, 
but the first such cylinder of which the writer 
has a note is that of Grose’s Wheal-Towan 
engine, 1827, Francis Trevithick tells us that 
he was in the Hayle drawing-office at the time 
and made some of the working drawings. From 
this time onwards a great number of pumping 
engines for mines and waterworks were pro- 
duced. They were set up in various parts of 
England and in many places abroad, 

The engines that attracted most attention 
at the time were those erected in Holland for 
draining Haarlem Lake. The drainage scheme 
comprised the erection of three pumping sets. 
The first of these was under construction at 
Hayle in 1843. The engine was a compound 
with the high-pressure cylinder within and con- 
centric to the low-pressure cylinder, which 
accordingly had an annular piston. The rod of 
the high-pressure piston and the four rods of 
the low-pressure piston were coupled to the 
same crosshead, and the pumps, eight in 
number, arranged round the cylinders, were 
worked by beams radiating from the cross- 
head. The large cylinder was 144in. diameter 
and about the same in length. There was 
a great flourish of trumpets when it was cast ; 
it was claimed, no doubt quite justly, to be the 
largest cylinder ever cast entire for any purpose. 
Twenty-five tons of metal were melted in three 
air furnaces and the cast took six minutes. The 
engine was erected and tried at work in 1845 ; 
evidently it was approved, for soon after the 
other two engines were ordered, one from Hayle 
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and the other from Perran. These engines were 
under construction in 1846, the last of them 
completed was started in April, 1849, and it 
remained at work, without interruption, until 
June, 1933—a period of eighty-four years. The 
engineers of the scheme were Gibbs and Deane, 
of Westminster. One imagines that they sup- 
plied the main lines which were then worked out 
in detail in Cornwall. 

Perhaps the last of the large pumping engines 
made by Harvey and Co. were those for keeping 
the Severn Tunnel of the Great Western Rail- 
way free from water. t 

But at Hayle they did not confine themselves 
to pumping engines ; they built iron ships and 
engined them. As early as 1847 we read of the 
launch of an iron steamboat, 190ft. long at the 
water line and 23ft. beam, intended for service 
on the Rhine. It was to be fitted with engines 
of 200 H.P. and was intended principally for 
towing. Within the next few years other ships 
were sent out for the same service. Later on, 
as mentioned above, the firm laid itself out for 
shipbuilding on a large scale, but this was an 
unfortunate venture. 

Then, too, they did a little in the way of bell- 
founding. Two of the bells in Madron church 
bear the inscription “‘ Hayle Foundry 1823.” 
It appears from Canon Jenning’s “ Historical 
Notes on Madron ” that these bells were origin- 
ally cast at Bridgewater in 1761, and were 
recast at Hayle. Probably Harvey took on the 
job rather to oblige the vicar and church- 
wardens than with the idea that there would be 
much profit by it. 








Radial Tapping Machine 





In order to facilitate the precision tapping of 
large workpieces, the Bakewell Manufacturing 
Company, of Los Angeles, California, has 
designed the radial tapping machine illustrated 
herewith. The sole agents for this country are 
the Broadway Engineering Company, Ltd., 22, 
Carlisle Road, Hendon, N.W.9. 

The tapping heads have a capacity in steel 
of from }in. up to in. The machine can be 
fitted with either one or two tapping heads 
mounted on columns, which are elevated and 
lowered hydraulically under electrical control. 
The tap may be brought quickly from one hole 
to the next and located without guide fixtures. 
The movable joints of the extension arm which 
holds the tapping head are automatically locked 
in position by an electric brake, which is released 
just before the reversing point of the machine 
has been reached, and is then again applied 
until the tap is in its downward motion. This 
arrangement prevents any movement of the 
head or arm once the tapping operation has 
begun, and avoids any possibility of lateral 
force being applied to the tap. The table has 
a working surface of 28}in. by 46in., and is 
32in. from the floor level. There is also a vertical 
T-slotted table on the left-hand side of the base 
to which an angle plate can be attached. For 
very long work a pit may be let into the floor 
below the vertical table. Provision is made 
for attaching an additional work table at the 
rear of the machine. This feature is advan- 
tageous if two tapping heads are provided, as 
it permits using each spindle and tap on a 
different job, each mounted on its own vertical 
table. 

The leading-on mechanism consists of a 
hardened and precision ground lead screw 
operating in conjunction with threaded brass 
guide fingers. These brass guide fingers are 
brought into engagement against the lead screw 
by an electrically actuated mechanism which 
operates in conjunction with the driving motor. 
When a new job is set on the machine a new 
lead screw of the proper pitch is mounted on the 
spindle and the brass guide fingers are brought 
into contact with the upper or hobbing end of 
the lead screw. A new and matching thread is 
hobbed into the brass fingers by this means. 
The brasses are thus a consumable item, and 
eventually are used up in the course of changing 
from one pitch to another. The hobbing of the 


screw. Pressure of the fingers against the lead 
screw is maintained by springs set in the elec- 
trically actuated mechanism. 

This method, it is claimed, achieves two 
important ends, which are not possible with 
other types of lead screw control :—(l) It 
ensures a perfectly mated but free-running 
engagement between the “‘ nut " (7.e., the brass 
fingers) and the lead screw ; (2) it absorbs the 
slack or backlash that otherwise would be 
created between the “nut” and lead screw 
by wear from long runs on one pitch. A further 
advantage is that the brasses are not engaged 
when the driving motor is idle, and the spindle 
has a free traverse to permit bringing the tap 
down to the work to centre it in the hole before 
tapping is begun. The change from one pitch 
to another is simply and easily made, and the 
average operator can, we are informed, make 
the complete change and be ready to run on the 
new pitch in two minutes or less. 

The depth of tapping is controlled by revers- 
ing the driving motor. A moving contactor 
working between adjustable upper and lower 
limit switches reverses the motor at the pre- 
determined depth and shuts it off at the end of 
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King’s Cross Station 





Krne’s Cross Station, the peacetime head. 
quarters of the L.N.E.R., attained the aye of 
ninety years on Wednesday of this week, 
October 14th. The district in which the station 
was built was at one time known as “ Buttle 
Bridge,” and as “ Bataille” as early as the 
reign of Edward IV. Here legend has it that 
Boadicea, Queen of the Iceni, won a decisive 
battle over the Romans in a.p. 59 or 60, 
Another legend has it that it was here the Queen 
was defeated by the Romans in a.p. 62 and that 
she lies buried somewhere. under the site now 
occupied by main departure platform No. 10, 
In 1830 a gigantic octagonal monument was 
erected to King George IV and the Hous: of 
Hanover, crowned with an 11ft. statue of that 
monarch. This was known as “The King’s 
Cross.”” In 1845 it was pulled down, but the 
name has remained. 

Built at a cost of £123,000 on the site of the 
old small-pox and fever hospital, King’s Cross 
was the largest London station and possessed 
the biggest roof in the world when it was opened 
on October 14th, 1852. The roof was con- 
structed by the architect Lewis Cubitt, on the 
same principle as that of the Czar’s Riding 
School at Moscow, the ribs being bundles of 
planks which overlapped each other endways, 
forming a built-up bow kept in position by the 
containing walls. The walls had naturally to 
be of immense strength to resist the thrust. 
These wooden supports were afterwards replaced 
by iron girders. King’s Cross was thought a 
great deal of when it was built. It was said 
that “it wore a magnificent appearance ” and 
presented a vista of extraordinary effect.” 
Apparently so much so, that some of the share- 
holders were moved to protest against the 
“extravagance ’’ of building so imposing a 
station. To their criticism Edmund Denison, 
chairman of the old Great Northern Railway, 
replied: “I am authorised to state that it is 
the cheapest building for what it contains and 
will contain, that can be pointed out in London ; 
I am told—I am not the architect and I do not 
estimate it—that it will not have cost more than 
£123,500. If that is the case, I have no diffi- 
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RADIAL TAPPING MACHINE 


the tapping operation after the tap has left the 


Adjustment can be easily and quickly made by 


new tapping job. 


head. 

The machine, we are informed, can cut either 
internal or external threads with equal facility, 
and right or left-hand threads as desired. All 
that is necessary for left-hand threading is to 


culty at all in saying that it is a very cheap 
station. Bear in mind, however, that we paid 
by arbitration and award, I think, about 
£65,000 for the two old buildings that stood 
there, and then we had to excavate the ground 
before the station was erected; so I do not 
pretend to say that the whole cost is only about 
£123,000.” 

At the present time King’s Cross covers 
15} acres. Trains arrive and depart over six 


hole. The mechanism is claimed to be accurate | ;- . : 
ae saint : : lines of metals, and the thirteen daily departures 
within limite of 0-006in. or less for depth. of 1852 had grown to 250 or thereabouts at the 
> ; outbreak of war. 
the operator at beers a je ern. | 4 i = been controlled by a modern all-electric signal- 
© fap 1S stalled in the! box containing 232 levers. In peacetime about 
hole before the full depth is reached, the motor | 69,000 persons use the station daily and the 
is reversed by means:of «button ou the tapping parcels traffic exceeds 74 million parcels a year. 


Since 1932 the trains have 








A Paper Savine Exursirion.—An interesting 





new thread into the brasses creates a perfectly 
mated fit between the guide fingers and the lead 


use a left-hand lead screw and to throw the 
barrel switch on the machine. Threads. can 
be cut in various metals, alloys, and plastics. 
By means of the reduction gear of the motor 
and the stepped pulleys, a speed for every type 
of work within the capacity of the machine may 
be obtained. 
Another patented feature of the machine is 
the safety clutch which can be adjusted to the 
safe torsional resistance of the tap and the 
type of material. Ifthe driving torque increases 
as a result of the tap becoming dull or from 
obstruction in the hole, the clutch will release, 
preventing the breakage of the tap. 
operator then presses the emergency raise 
contact button and the tap 
retracted. Re-entry after removal of the 
obstruction can be made by continuing the 
threading operation to the depth required with- 
out endangering the tap or thread. The slipping 
of the clutch under normal working conditions 
is a warning that the tap is becoming dull and 
should be replaced. 


is instantly 


display showing the saving of paper in business and 
industry, which has taken place under war con- 
ditions, has been staged by the Waste Paper 
Recovery Association in the Ball Room of the 
Savoy Hotel. The title of the exhibition is ‘‘ Design 
for Economy—Paper in Battledress,”’ and a series 
of exhibits show clearly the high degree of economy 
in paper which can be effected without any loss of 
efficiency in business or industry. Publishing firms 
show how, when they have been faced with 
restricted supplies of paper, it has been possible to 
reduce the sizes of books and magazines and news- 
papers, also trade and technical journals. Examples 
of savings in packings of goods and articles and in 
office stationery are also shown. The exhibition was 
opened by the Mayor of Westminster and Mr. 
Brendan Bracken, the Minister of Information 

who spoke at the opening ceremony on Tuesday 
morning, October 13th, complimented the Waste 
Paper Recovery Association on achieving something 
which experts had thought not to be possible. The 
Association had, he said, increased the salvage of 
paper in Great Britain by 50 per cent. That was in 
itself a very remarkable achievement, and when 
expressed in terms of shipping it meant a very great 





deal. 
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The International Control of Tin 


Countries supplying more than half the 

world’s total supplies of tin have been overrun by 
the Japanese and in these circumstances the Inter- 
national Tin Agreement, which has been published 
as a White Paper, has an appearance of unreality. 
The signatories to the Agreement are the Govern- 
ments of Great Britain, Belgium, Bolivia, and 
Holland. The agreement provides for the setting 
up of an International Tin Committee, upon which 
Malaya has five votes, Bolivia and Netherlands 
Indies four each, and the Belgian Congo and 
Nigeria two each. It also provides for three con- 
sumers’ representatives, one representing the 
Government of the United States, one consumers in 
the United States, and one consumers outside the 
United States, who are to “‘ tender advice ”’ to the 
Committee. By the misfortune of war, the Govern- 
ments of Belgium and Holland are operating from 
London, whilst the tin resources of Malaya and the 
Dutch East Indies are in the hands of the Japanese. 
The Belgian Congo, however, remains under the 
control of the. Dutch Government. In the opening 
paragraph it is stated that the signatory Govern- 
ments “* consider that it is necessary and advisable 
that steps should be taken to regulate the pro- 
duction and export of tin in and from producing 
countries, with the object of keeping world’s stocks 
at a normal figure, adjusting in an orderly manner 
supply to demand, and, at the same time, making 
available all the tin that may be required and pre- 
venting rapid and severe oscillations in price.” 
The Agreement provides for standard tonnages, 
which are defined as the annual rate of permissible 
metallic tin when the quota is 100 per cent.; quotas 
are the percentage of standard tonnages which may 
be exported in any quarter of the year. The 
standard. tonnages are given as Belgien Congo, 
20,178 tons; Bolivia, 46,768 tons ; Malaya, 95,474 
tons; Netherlands Indies, 55,113 tons; Nigeria, 
15,367 tons ;. total, 232,900 tons. The agreement 
provides that the stocks of tin and tin in concen- 
trates within any territory shall not at any time 
exceed 25 per cent. of the standard tonnage of that 
territory. The International Tin Committee may, 
however, permit this percentage to be exceeded in 
particular cases. Needless to say, under the present 
conditions of restricted supply the present quotas 
are fixed at 105 per cent. Probably, the idea in 
entering upon a restrictive agreement at this time 
is to ensure, so far as possible, the continuation of 
the international control over the production and 
export of tin after the war. 


The Pig Iron Market 


The allocations of pig iron show for fourth- 
quarter delivery that there will be no contraction in 
the demand. For some time past consumers’ prin- 
cipal anxiety has been to obtain the better qualities 
of pig iron. Far more hematite could be used than 
is available, and in consequence there is a heavy 
demand for low-phosphoric and refined irons, which 
are used as substitutes to an increasing degree. For 
work in which the use of hematite is essential the 
Control releases this quality, but it is becoming more 
and more difficult to obtain licences and, of course, 
consumers who ask for this quality for purposes for 
which, in the opinion of the Control it is not abso- 
lutely necessary, have little chance of obtaining it. 
Months ago the call for substitutes created some 
tightness in the market for pig iron, which could be 
most easily substituted for hematite, and the 
stringency shows a tendency to become more acute. 
By carefully supervising distribution, however, the 
licensing authority has been able to maintain ade- 
quate supplies of these alternative irons to con- 
sumers employed upon essential work. It is prob- 
able, however, as time goes on that the release of 
refined and low-phosphoric pig iron will be even 
more restricted. Liberal supplies of high-phosphoric 
foundry pig iron are available, and whilst the light 
castings industry is poorly employed, it is probable 
that stocks will increase. It has been found difficult 
to utilise the plant of the light foundries in war 
work, but over the last few months a certain amount 
of work of this description has come their way. The 
shadow of concentration, however, still hangs over 
the light castings foundries and the tendency which 
has been noticeable for foundries to restrict their 
buying to hand-to-mouth quantities until full 
details of the scheme are available is still apparent 
in the market. On the other hand, the heavy 
foundries.and engineering foundries are important 
consumers of pig iron, but their requirements are 
chiefly of the higher qualities. 


The Midlands and South Wales 


Great activity prevails at the iron and 
steel works in the Midlands, and it is evident that 
the last quarter of the year will be a period of 
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intensive working. At the end of the third quarter 
there was a fair volume of uncompleted orders, 
although the tonnage was not so heavy as at one 
time seemed probable. These contracts will have 
to be re-submitted to the Iron and Steel Control for 
approval before they can be carried over into the 
new period. The position in the Midland steel 
industry has not changed in any important 
particular. The demand for special and alloy steels 
is urgent, and the works are operating under great 
pressure to meet it, notwithstanding that the pro- 
ductive capacity of the country is larger than ever 
before. The aircraft and armaments manufac- 
turers, however, are taking up large quantities and 
the Control is now impressing upon all consumers 
the necessity for conserving supplies and carefuly 
collecting and segregating all the scrap arising from 
their operations. The pressure from consumers to 
obtain plates is unrelaxed, and although there is a 
tendency for delivery dates to lengthen, it has in 
some measure been checked by the efforts of the 
Control to keep this movement within bounds. The 
call for plates, however, is of great importance and 
is accorded high priority as its comes from the ship- 
builders, tank makers, and locomotive builders. 
The volume of business passing in structural steel 
is satisfactory, and there is a strong request for 
heavy joists and sections, whilst an active business is 
also passing in the smaller sizes. To a great extent 
this revival is the result of constructional work 
undertaken for the American Forces in this country. 
The sheet works have a good tonnage of orders in 
hand on Government account, a considerable pro- 
portion of which is for special grades. The South 
Wales steel industry is fully employed and although 
problems of transport, fuel supplies, &c., arise 
occasionally, these are promptly dealt with and 
outputs have been maintained on a heavy scale. 
The tinplate market is somewhat depressed, largely 
as a result of the restrictions on the manufacture 
and consumption. There is a fair home demand, 
however, for tinplates and substitutes. Export 
business is hedged around with difficulties and has 
been almost insignificant in volume for a long time. 
There is a strong demand for semis and considerable 
tonnages are being supplied to consumers in other 
districts by the Welsh makers. 


Scotland and the North 


There is unabated pressure upon the 
Scottish iron and steel works for supplies of all 
descriptions of steel material. Constructional engi- 
neers have been more actively employed during the 
past few weeks than for several months, and their 
requirements of joists and sections appear to be 
growing. Producing works are fully meeting the 
demand and most firms are able to promise delivery 
within a reasonable period. Constructional engi- 
neers are also taking up important tonnages of light 
plates and light sections. The heaviest demand for 
plates comes from the shipbuilding industry, which 
has a huge programme of work in hand, but the 
requirements of the tank makers are also on an 
important scale, whilst recent orders for railway 
locomotives, placed in the first half of the year, are 
reflected in heavy requirements of boiler plates. 
Alloy steel makers are also working under heavy 
pressure and the requirements of the war industries 
for this class of steel seem to be steadily increasing. 
The re-rolling industry is, for the most part, fully 
occupied. Here and there works are in a position 
to take on more business, but the majority of the 
re-rolling plant is likely to be fully occupied until 
the end of the year. There is an active demand for 
small steel bars and light sections. Whilst there is 
a fair amount of business in reinforcing rods, the 
wee is not so strong as a month or two ago. The 
re-rolling branch of the industry is: well supplied 
with billets and in some cases has been able to 
accumulate fair stocks against seasonal winter 
difficulties. With practically the whole of the 
Lancashire engineering industry engaged in war 
work there is a big demand for alloy steels, particu- 
larly of nickel and nickel-chrome descriptions, At 
the same time, the heavy electrical engineers are 
taking up big tonnages of plates, both medium and 
heavy, shafting bars, &c. The request for plates 
is fully maintained and the requirements of the 
shipbuilders and tank makers show no signs of 
declining. The locomotive builders are also actively 
engaged and their plate requirements are large. A 
considerable volume of business is passing in steel 
bars, and although there is a good demand for 
medium and large diameters, the pressure from con- 
sumers for small steel bars and bright-drawn 
descriptions is particularly noticeable. Active con- 
ditions rule at the steel works on the North-West 
Coast, which are meeting a heavy demand for rails, 
billets, structural steel, and hoop and strip. 








The North-East Coast and Yorkshire 


It is evident that the fourth delivery period 
of the year will be a period of great pressure for the 
steel works. Production will be maintained at the 
utmost and, wherever possible, outputs will be 
increased. The raw materials position is satis- 
factory, but a period must arise when supplies cannot 
be ini or production further expanded. It is 
unlikely that this period has been reached by the 
British steel industry, but for some time certain 
departments have been operating at a rate which 
has taxed the resources of the industry. The 
insistent demand for plates, which has now been a 
prominent feature of the market for many months, 
shows no sign of relaxing, and it is to the credit of 
the plate makers that they have maintained supplies 
to the consuming industries and kept their delivery 
periods within reasonable limits. The demand for 
plates is fully maintained from the shipbuilders, 
tank, and boilermakers, and the pressure from these 
industries is likely to be unrelaxed for a long period. 
The call for sheets has also become more accentuated 
of late, and although the production of galvanised 
sheets, which are only made by special authority, 
is insignificant, the works are not only holding a good 
tonnage of orders, but are meeting with a steady 
demand from the Government, for purposes con- 
nected with the war. There is an active request, 
too, for structural steel, which appears to be due 
principally to the new construction required by 
American Forces in Great Britain. The war demands 
made upon the Yorkshire steel industry have been 
fully met and the works are operating at capacity 
upon a considerable volume of orders which have 
been placed for delivery in the fourth period. Busi- 
ness in alloy and special steels continues active, and 
although the production has been largely increased 
during the war, consumers are pressed by the 
authorities to exercise the greatest economy in the 
use of steel. There is an insistent demand for acid 
carbon steel, whilst a big production of basic steel 
is being achieved by the makers. A strong request 
for bars is in evidence, and although the production 
of the larger-diameter bars is on a good scale, it 
does no more than meet the requirements of 
the consuming industry. Engineering works in 
particular are taking big supplies, whilst there is a 
steady demand for small steel bars, which enables 
the re-rolling mills to maintain a high rate of 
operations. 


Iron and Steel Scrap 


The position in the iron and steel scrap 
market is not altogether satisfactory. The principal 
characteristic of the market is that lighter deserip- 
tions are available in greater quantities than are 
required, whilst there is some stringency in the 
supplies of the heavier and better qualities. Many 
of the steel works have important stocks in hand ; 
but, in view of the heavy requirements of the 
industry, due to the enormous production of steel, 
it is doubtful whether these stocks are sufficient to 
meet any inopportune restriction in supplies or 
whether they are spread so regularly ,over the 
industry that they can meet interruptions arising 
from possible seasonal transport delays. The 
demand is particularly strong for heavy steel scrap 
cut to furnace sizes, and supplies are far from 
adequate to meet the steel works’ requirements. 
Consumers are inclined to think that the time has 
come when the authorities should take further 
action to increase supplies of this description, 
although it is difficult to see from what sources they 
could be obtained. There is an active demand for 
bundled steel scrap and hydraulically compressed 
steel shearings, and available parcels are quickly 
taken up. On the other hand, it is not easy to dispose 
of mild steel turnings, which appear to be in plentiful 
supply. There is a fair request for compressed basic 
bundles and consumers are ready buyers. A con- 
siderable volume of business is also passing in mixed 
wrought iron steel scrap for basic steel making. 
There is a considerable inquiry for alloy steel scrap ; 
but, in spite of the insistence of the Control upon 
consumers collecting and segregating this descrip- 
tion, the supplies that are finding their way to the 
scrap market are not large. There is some dis-. 
satisfaction with the price of high-tungsten high- 

steel scrap, which, at Is. 5d. a pound for the 
solid grade and 10d. a pound for turnings, is thought 
to be too high. Recently there has been an expan- 
sion in the supplies of substitute grades and high- 
speed steel, but the demand does not seem to be 
more than moderate. There is only a quiet demand 
for heavy cast iron in large pieces and furnace sizes, 
and the call for good cast iron machinery scrap in 
cupola sizes is restricted. Great care isnow shown 
in regulating deliveries of scrap, and it is hoped by 
this means to avoid transport troubles. 
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Rail and Road 


PETROL PRopUCTION IN Russta.—Russia is to 
get a new refinery for producing aviation petrol on 
lend-lease from the United States. For this purpose 
two small producing plants in Texas are to be 
dismantled and shipped to U.S.S.R., together with 
a new equipment to bring the installation up to date. 


Canapa’s LEVEL Crossines.—Last year there 
were 380 accidents in Canada at level crossings, of 
which 134 were due to vehicles running into the 
sides of trains. Since 1909, 43,000,000 dollars has 
been spent on safety improvements for level cross- 
ings, of which there are still more than 30,000 in 
the Dominion. 

State Rariways In FIntanp.—Despite the war, 
the 1940 receipts of the Finnish State Railways 
totalled 1,274,863,000 Finnish marks, compa 
with 1,150,571,000 marks in 1939 and 1,113,344,000 
marks in 1938. Receipts from freight traffic were 
734,767,000 marks, against 751,682,000 in 1939. 
Passenger traffic was up by nearly 37 per cent. 


ANOTHER RESTRICTION ON Cars.—The Ministry 
of War Transport has made it known that the 
supply of anti-freeze preparations for cars will be 
restricted this winter to essential transport only. 
Supplies will be released on the recommendation of 
Regional Commissioners, and only for the Services 
and public and goods vehicles on essential work. 


THE SYNTHETIC RUBBER COMMITTEE.—The Asso- 
ciation of Scientific Workers is not satisfied with the 
panel of the Synthetic Rubber Committee, and is 
urging that it should be strengthened by the inclu- 
sion of technical experts. It calls also for closer 
co-operation and the pooling of information, both 
research and production, throughout the United 
Nations. 

Worn Tyre Warninc.—Henley’s Tyre and 
Rubber Company, Ltd., announces that a ‘* Plim- 
soll ” line of white rubber moulded into all new tyres 
in future will proyide a visible indication to motorists 
and commercial operators as soon as the tyres reach 
the danger line of wear. This danger signal will be 
incorporated in the tyre tread and will become visible 
when the danger stage is reached. 


PALESTINIAN APPOINTMENT.—Mr. A. F. Kirby, 
assistant superintendent of the line, Kenya and 
Uganda Railways and Harbours, has been appointed 
general manager, Palestine Railways. Educated at 
Marlow and at London University, he entered the 
service of the Great Western Railway in 1916 and 
went first to Africa in 1928, since when he has held 
appointments on the Gold Coast and in Kenya. 


LryEsipE Cuttivation.—The cultivation of the 
land alongside railway tracks has been more 
popular this year than ever. Thousands of railway 
allotments have been let to members of the public 
in addition to railway employees. Altogether 
78,000 lineside allotments covering 4234 acres have 
been under cultivation. Plots of 30 yards by 
10 yards are being provided wherever the ground 
is suitable, and access can be obtained. 


red | for the relief of railways had constantly engaged 


graphy on arcing contacts in circuit breaker design. 
The brochure gives full abstracts of papers published 
during the period 1933 to 1942, with particular 


Memoranda 


casting 100 sections has been maintained. Half the 
output is 34in. diameter pipe, and the balance is 
39in., all sections being 16ft. in length. It is 
believed that this is the largest concrete pipe manu- 
facturing yard ever placed in operation. 

RETURNS FROM BRIDGE Totts.—The Director of 
the Mississippi State Highways has assumed super- 
vision and maintenance of a toll bridge near Pasca- 
goula, Miss., across the Pascagoula River, pre- 
paratory to the State’s removal of the toll charge. 
According to figures presented to the Legislature, 
the bridge has returned 1,625,000 dollars in tolls 
collected as compared to its cost of 140,000 dollars. 


CanaL TRANSPORT.—In a written reply in the 
House of Commons, the Parliamentary Secretary to 
the Ministry of War Transport has stated that the 
question of making the fullest possible use of canals 


and would continue to engage his attention. The 
efforts made by the Minister, in co-operation with 
the canal undertakings and canal carriers, to pro- 
mote the use of canals had produced substantial 
results, in spite of the difficulties caused by the 
shortage of the labour required. 


Miscellanea 
More Bauxite ror ALUMINIUM.—Considerable 
deposits of bauxite ore of good quality have been 
discovered in the Shevaroy Hills in South India, 
as the result of investigations carried out by the 
Geological Survey of India. 


CaNADA AND RusBBER.—Mr. C. D. Howe, the 
Canadian Minister of Munitions, believes that in a 
synthetic rubber process which is not confined to 
either a petroleum or a grain alcohol base, but uses 
both, Canada has something that will be of value, 
not only in the present war emergency, but in 
peacetime as well. He does not think that the 
Dominion will ever go back to crude rubber again. 


Foamc.iass.—A Pittsburgh concern has invented 
and has begun to make a black, non-transparent 
material which is, but does not look like, glass. 
Weighing only 10 Ib. per cubic foot, Foamglass, as 
it has been named, has a cellular structure, but each 
tiny cell is air-tight. For that reason the material 
is permanently buoyant in water and has high 
insulating value. It is made by a process that 
resembles the way in which yeast or baking powder 
Faises bread. Ordinary glass is mixed with a small 
quantity of pure carbon. When the glass is heated 
to a certain point it softens and the carbon com- 
bines to form a gas that puffs up the molten mass 
to one-fifteenth the weight of ordinary glass. 

Circuit BREAKER Contacts.—We have received 
from Mallory Metallurgical Products, Ltd., 78, 
Hatton Garden, London, E.C.1, a detailed biblio- 


Air and Water 
AMERICAN Dams Hetp Up.—Two U.S.A. hydro- 


electric projects are likely to be postponed owing 
to the war. The Ross dam, near Skagit, Seattle, 
was put to tender. Only one bid was received and 
that was £2,000,000 above the engineers’ estimate. 
The construction of Enid dam on the Yacona 
River, the third in a series of four retarding dams to 
control floods in the Yazoo River basin in Mississippi, 
has been postponed because no bids were submitted, 
although 600 companies had been invited to esti- 
mate on the project. 


SwEDEN’s WaTER PowER.—At a meeting of the 
Swedish Society of Electrical Engineers, some 
interesting facts were presented concerning develop- 
ments in the hydro-electric field in recent years. 
The Swedish produsetion of electricity from water 
power has increased by 81 per cent. in the period 
1930-42, the State-owned hydro-electric plants 
alone having raised output by 107 per cent. The 
annual State investments in new plants, which 
-amounted to about 8 million kronor before 1935, 
have been about 30 million kronor (£1,765,000) a 
year since the middle of 1938. Construction costs 
have increased by over 50 per cent. since 1938. 


A 30-mimtze ConcreTE PirE LinE.—For a main 
to supply Newport News, Va., with water a 32-mile 
reinforced concrete pipe line to tap the Chicka- 
hominy River is nearing completion. Pipe laying 
started on June 2nd and it was e ted that water 
would flow through the line on October Ist. To 
manufacture the pipe the contractors set up a 


have been used by leading switchgear manufacturers 
in the United States throughout the past ten years, 
both for standard types of breaker in. quantity pro- 
duction and for special gear of advanced design. 
In this country British-produced 
contacts have been in use for some five years, and 
their use is expanding as new high-capacity breakers 
are developed. 


and secretary to the Isle of Man Electricity Board. 


Ltd., has been elected a Vice-President of the 
B.E.A.M.A. 


mafiager to Callender’s C ble and Construction 
Company, Ltd. 


director and general manager of Jonas Woodhead 
and Sons, Ltd., Leeds. 


Sir Walter King Venning to be Director-General of 
the British Supply Mission in Washington, in 
succession to Mr. Edward P. Taylor, who has 
resigned on account of ill-health. The Minister has 
plant near Ewell, Va., where a daily schedule of |also appointed Mr. J. C. Patteson, at present 


reference to contact arrangement and materials. 
It forms a useful collection of data on the type of 
contact structure employed for a variety of breakers, 
including special high-capacity breakers up to 
287 kV and the more general range of breakers 
for industrial and power station requirements. 
These abstracts show that ‘‘ Elkonite”’ contacts 


** Elkonite ” 


Personal and Business 


Mr. L. Dovetass has been appointed engineer 


Mr. E. S. New, of the D.P. Battery Company, 
Mr. R. M. FatrFIELD has been appointed process 
Mr. G. KeEtTrLEWwELL has been appointed a 


Tue MInisTER oF SupPLy has appointed General 


ee 


Director-General of Supply Services in the Ministry, 
to be Ministry of Supply Representative in Canada, 


THe Wrovcut Licut ALLoys DEVELOPMgyy 
Association has changed its address to Union 
Chambers, 63, Temple Row, Birmingham, 2. 

Mr. R. B. Brown, jun., of the Boston Edison 
Company, has been elected President of the 
American Illuminating Engineering Society. 


Str Henry Date, President of the Royal Society 
has become Director of the Royal Institution 
Laboratories, in succession to the late §jp 
William Bragg. 

THE LONDON MIDLAND AND ScottTisH Raitway 
announces that Mr. F. J. Pepper has been appointed 
works manager, chief mechanical engineer’s depart. 
ment, Kilmarnock, in place of Mr. A. 8. Bennett 
retired. 


THE GENERAL ELEcTRIC CoMPANY, Ltd, 
announces that Dr. C. C. Garrard and Mr. J. J, 
Gracie have been appointed joint general managers 
of the Witton group of engineering works. Mr. J, A. 
Lacey has been appointed works manager of the 
engineering department in succession to Mr. W, 
Heaton, who recently retired, 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the 'y infor should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











British Association of Refrigeration 

Thursday, Oct. 22nd.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. “* Notes on the 
Features of the Government Cold Stores,’ A. G. 
Clausen ; ‘‘ Measurement of Heat Leakage into a 
Cold Store,” Dr. E. Griffiths. 3 p.m. 

British Standards Institution 

Thursday, Oct. 22nd.—Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, S.W.1. Annual 
general meeting. 12.15 p.m. 


Institution of Civil Engineers 
Saturday, Oct. 17th.—YorksuHIRE Assoc.: Hotel Metro- 
pole, Leeds. ‘‘ Some Observations on the Effect of 
Bombs on Structures in Hull,’ W. Morris. 2.30 p.m, 
Saturday, Oct. 24th—N.W. Assoc.: Engineers’ Club, 

Albert Sq , Manchester. Chairman’s Address, 
‘““Some Ancient Waterworks,” E. C. Oakes. 
2.30 p.m. 

Institution of Electrical Engineers 

Saturday, Oct. 17th.—N.E. StupENTs : Visit to the works 
of C. A. Parsons and Co., Ltd. 2.30 p.m. N. Miv- 
LAND CENTRE: Great Northern Hotel, Leeds. 
Chairman’s Address, W. Fordham Cooper. 2.30 p.m. 
Friday, Oct. 23rd.—MEasUREMENTs SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman’s 
Address, E. H. Miller. 5.30 p.m.—N.W. StupeEnts : 
Neville Hall, Westgate Road, Newcastle-upon-Tyne. 
“Installation and Maintenance of Large Power 
Transformers,” H. D. Briggs. 6.30 p.m. 
Saturday, Oct. 24th.—S. M1ipLanp CENTRE : Grand Hotel, 
Birmingham. Chairman’s Address, R. H. Rawll. 
1 p.m. . 
Monday, Oct. 26th.—Savoy Place, Victoria Embankment, 
W.C.2. Discussion, “Space and Domestic Hot 
Water Heating for Post-war Buildings,’ Professor 
C. L. Fortescue. 5.30 p.m. N.E. Centre: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. 
‘** Fluorescent Lamps,”’ L. J. Davies, H. R. Ruff, and 
W. J. Scott. 6.15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Oct. 20th.—39, Elmbank Crescent, Glasgow. 
Presidential Address, F. C. Stewart. 6.30 p.m. 
Institution of Mechanical Engineers 
Friday, Oct. 23rd.—Storey’s Gate, Westminster, S.W.|. 
Presidential Address, ‘‘ Boilers—Past and Present,” 
Colonel 8. J. Thompson. 5.30 p.m. 
Institution of Production Engineers 
Saturday, Oct. 17th.—Mancnester Seorion: Houlds- 
worth Hall, Manchester. ‘‘ Some Post-war Industrial 
Problems,” Dr. A. P. M. Fleming. 2.30 p.m. 
Friday, Oct. 23rd.—Institution of Civil Engineers, Great 
George Street, 8.W.1. Twenty-first birthday cele- 
bration meeting. 3 p.m. 
Friday, Oct. 30th.—MAncHESTER SecTION: Mechanics’ 





Institute, Crewe. ‘Surface Finish,” Dr. G. 
Schlesinger. 7.15 p.m. 
Junior Institution of Engineers 
Friday, Oct. 23rd.—39, Victoria Street, 8.W.1. “‘ Pro- 
duction in Small Factories,” V. L. Ruddy. 6 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Oct. 16th.—Literary and Philosophical Society, 
Newcastle-upon-Tyne. Annual general meeting. 
Presidential Address, J. R. Gebbie. 6 p.m. 

Wednesday, Oct. 21st.—Bolbec Hall, Newcastle-upon- 
Tyne. Chairman’s Address, “Special Duty Cast 








Irons,” W. Gardener. 6.45 p.m. 
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ROLLING STOCK & PLANT WORKS 


i, | NELSON i = LTD. 


WAGONS, 





XLE: 
ian sal Iron and Brass Casrinas. 


Office and Chief Works: Mi ih a WEL 
‘argate, 
ealand 


Towa Chambers, 8 
ag, ey Address: 2, Z 
‘Avenue, Walton-on- -Thames, 8 urrey 
illustrated Advertisement 


An 
Suite 


Poa aR 


ADs PICKERING & CO. LTD. 


‘ACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
‘pUS BODIES, WHEELS AND 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial‘and Foreign Railways. 
ISHAW—-SCOTLAND 
LONDON OFFICE : 
lddlesleigh House, Caxton Street, S.W.1. 


.R. TURNER, LIMITED 


ROLLING STOCK AND MINING 
"MACHINERY, For Home and Abroad. 
fevery description. Tipp 
ages oboe Elev: ators & a, 
and ut Sep —— ork. 


anlage Gears, Fo Lay Castings. 
Wea bce toss Street, 8 


8.W. 
Ilustrated Adve. ~ issue of Sept. 18, page (% 


HE GLASGOW RAILWAY 
ENCINEERING COMPANY ‘"” 


RIGBY STREET, GLASGOW, E.1. 


Telephones : Bridgeton 3350 & 1562. 
Telegrams : Expansion, Phone, Glasgow. 
London Office : Pe mag hg C. Tennant, Sons 











cjo J. H. Vavasseur & Co., Led., 
America Square, Minories, LONDON, E.C.2, 


Manufacturers of 
ilway Carriage, Wagon and Tramway 
heels and Axles and General Engineers. 


J). & E. HALL L™® 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 
London Office : 10, ST. SWITHIN’S LANE, E.C. 
TELEPHONE: MANSION HOUSE 9811 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES — 


LIFTS 2 ESCALATORS 
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: CAST IRON SWARF 


} When briquetted is equal in value 
) to similar —— of high quality 
alloy iron 

$ A saving of over 22/- per ton in 
casting costs can be demonstrated. 


THE 
PRESIDENT TOGGLE PRESS 


5 lb the secret (see issue, May 5, 1939). 


Write 
| Wm. JOHNSON & SONS 


¢ «= (LEEDS) LTD., ARMLEY, LEEDS. 
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HYLAND HYDRAULIC (Oil) PUMPS 


Also HYDRAULIC 
CONTROL 
VALVES 


See Display Ad t. 
Sept. 11th issue. 


HYLAND Ltd... WAKEFIELD 
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;|| LEDWARD & BECKETT, Lrv. 


PARLIAMENT MANSIONS, VICTORIA A ST., WESTMINSTER 


EJ JECTOR 


CON DEN SERS 


for TURBINES or RECIPROCATING ENGINES 
AUTO.VALVES,VACUUM BREAKERS, cic. 


CATALOGUES ON APPLICATION 
Telegraphic Address: Preferment, Sowest, London 


Makers of 


Telephone No.: ABBey 5429 


, 5.W.1. 














Un Announcement 














Owing to the vastly increased demand for our 


“P.1.C.” SLIDE RULES ” 


and 
DRAWING INSTRUMENTS 


we find it necessary to announce that for the 
time being we are generally unable to supply 
these from stock. 
can be quoted to special enquiry. 


Deliveries, when possible, 


We can still supply 


from stock, or at short notice, many ether types 
of instruments and drawing office stationery. 














A. G. THORNTON, Ltd. 


41, GARTSIDE STREET 
(late ef Paragon Werks) 


MANCHESTER, 3 











MARSHALL, FLEMING & C9 [TD MOTHERWELL 





Circular Chart Recorders 


Temperature and Pressure 
Recording Instruments 


These instruments are sup- 
plied in various constructions 
according to the nature of 
the application. The range 
of cases available include a 
and dust 


rices standard damp 
= a tight case and hardwood case 
of ranges and for portability. 
special feature Temperature instruments 
see list 107, are supplied vapour tensien 
gladly sent on or mercury filled according 
request. to requirements. 


THE DRAYTON REGULATOR 
AND INSTRUMENT CO., LTD. 
WEST DRAYTON - MIDDLESEX 


Al. VTS. 








water or 


heating 


SARCO THERMOSTATS LTD. 
Alpha House, Cheltenham, Glos. 








REPTON 


ENGINEERING, 
COMPANY 


i GTREET 
BIRMINGHAM, 12 











M.F.M. FURNACES 


GAS, OIL, COAL OR COKE FIRED. 


MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. | 

















LEA’ V NOTCH METERS. 


FOR 
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Waste os Coat 
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Boner Houses 


THE LEA RECORDER C2 U2 MANCHESTER. 15 
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INCE FORGE Co., Ltd, WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined 
to 20 Tons. 
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STONE-BREAKERS 


CRUSHING ROLLS, SCREENS, 


ELEVATORS ayo convevors R. BROADBENT & SON Ltd., Stalybridge 


MORRIS 





‘iaiiiimamame. Pag ALL LEADING 
QUARRY OWNERS AND CONTRACTORS 














BOILERS 


iB Herbert Morris Ltd Loughborough 
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TURBINE or MOTOR-DRIVEN 
COMPRESSORS 


BLOWERS and 


| EXHAUSTERS 


FOR 


“AIR or GAS 








A 3238 


any capacity 


We make 
TURBINE 


PLANT 
of any type 
and 













TURBINE-DRIVEN 
GAS EXHAUSTER 
Output :— 
780,000 cubic feet per hour 
37 inches water gauge pressuse rise 
Driven by single-stage back-pressure 
turbine at 3,200 r.p.m. 








BTH products include all kinds 
of electric plant and equipment; and 
Mazda, Mazda fluorescent, Mercra, 
and Sodra lamps. 





THE BRITISH THOMSON-HOUSTON CO.,LTD. 


YDON, W 


REMEMBRANCE DAY 








Ocr. 16, 19) 












































